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LKAPTONURIA is an uncommon disorder of metabolism. In addition 

to presenting interesting clinical aspects, it has received considerable at- 
tention from biochemical investigators because of the light its study has shed on 
the intermediary metabolism of the aromatic amino acids. 

The breakdown of phenylalanine and tyrosine occurs in many steps. Disturb- 
ances at various sites along their metabolic pathway are known to occur in 
man and to give rise to several “inborn errors of metabolism.”’ Alkaptonuria 
was the first of these to be described; less than 250 cases have been reported to 
date. 

The purpose of this paper is to review briefly present knowledge of the dis- 
ease and to report 8 additional cases, 7 from one family, in one of whom metabolic 
studies were performed. 

HISTORICAL 


Garrod! in his book Inborn Errors of Metabolism has reviewed the early 
knowledge about this disease. Although cases passing black urine were recorded 
in the sixteenth and seventeenth centuries, the first accurate description of 
alkaptonuria came from Boedeker? in 1858. He found in the urine of a patient 
with glycosuria a nonsugar reducing substance which turned black upon ad- 
He named this alkapton, a composite word meaning to devour 
In 1891, Wolkow and Baumann? identified the alkapton body 


Virchow,! while performing a routine autopsy in 1866, 


dition of alkali. 
(oxygen) in alkali. 
as homogentisic acid. 
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noticed an intense brownish pigmentation of all cartilages, ligaments, and ten- 
dons, and of the pericardium, periosteum, and media of the large vessels. This 
pigment appeared brownish-yellow, and Virchow proposed to name the condi- 
tion ochronosis. Albrecht,> in 1902, called attention to the association of ochro- 
nosis and alkaptonuria. In 1904, Osler® reported the first living case with ochro- 


nosis, alkaptonuria, and rheumatic pains. 


PREVALENCE 


The condition is rare since fewer than 250 cases have been reported in the 
world literature in spite of the recognition of the condition since the nineteenth 
century. Only 12 cases were seen at the Mayo Clinic over a 25-year period.’ 
No previous cases of alkaptonuria were found among the records of the American 
University Hospital, numbering nearly 100,000 admissions. The exact inci- 
dence of the disease is not yet known since no studies on population surveys have 


thus far been published. 
INHERITANCE 


There has been a certain amount of controversy regarding the mode of in- 
heritance of alkaptonuria. From the study of cases available to him, Garrod 
concluded that the inheritance obeyed the simple Mendelian recessive pattern. 
Hall, Hawkins, and Child® reported 300 relatives with 15 cases of alkaptonuria 
in which the inheritance was typically recessive. In 1932, Hogben, Worrall, and 
Zieve® reviewed the 44 pedigrees reported up to that date. Thirty-nine of these 
consisted of alkaptonuric children born to nonaffected parents and therefore 
conformed to the recessive pattern. In the other 5 pedigrees there was direct 
transmission of the trait from parent to child. One of these was the pedigree 
of Pieter'® where the disease was transmitted from parent to child in four suc- 
cessive generations. Hogben, Worrall, and Zieve took this as evidence for a 
rarer type of alkaptonuria in which the disease was transmitted as a dominant 
trait. Once the existence of the dominant form was accepted the remaining four 
pedigrees could also be fitted into this pattern. However, Pieter made no men- 


tion of presence or absence of consanguinity in his pedigree, and one wonders if 


there had been no intermarriage in this family living on a small island. It is 
noteworthy that of the 5 alkaptonuric persons in the third generation of Pieter’s 
pedigree only one had affected children while the other 4 were all married and 
had normal children. 

In 1955, Milch”® reviewed three families and came to the conclusion that 
the “metabolic disorder is determined by an incompletely penetrant dominant 
gene substitution which coexists with at least one other pair of modifying fac- 
tors.’ This interpretation was based on two instances of direct transmission 
of the disease. The fact that marriage between an alkaptonuric and a normal 
nonrelated person produces an alkaptonuric child cannot be taken as an argu- 
ment against the recessive form of transmission on the assumption that since 
the disease is very rare, it is statistically unlikely that the nonaffected parents 


were heterozygotes. Statistical analysis cannot be applied to this study since 
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the incidence of the disease is unknown. Moreover, families in which the disease 


appears in more than one generation are much more likely to be detected and to 


be reported. 

It thus appears that although an alternate form of inheritance cannot be 
excluded the available data are consistent with a Mendelian recessive pattern of 
inheritance. 


CHEMICAL PATHOLOGY 


The chemical pathology of alkaptonuria has been extensively investigated.'*-*8 
Fig. 1 outlines the metabolic pathway of phenylalanine and tyrosine. Homo- 
gentisic acid is an intermediary product in the breakdown of these amino acids 
and is itself oxidized by the action of the enzyme homogentisicase to maleylace- 
toacetic acid’ which is converted to fumarylacetoacetic acid and finally to 
fumaric and acetoacetic acid. The enzyme has been found in liver, kidney, and 
bacteria. It requires ferrous iron. Ascorbic acid and glutathione activate the 
system nonspecifically. _Homogentisic acid excretion can be produced by feeding 
large doses of tyrosine and phenylalanine to guinea pigs and rats. 


blocked in 
phenylketonuria 


Phenylalanine » Tyrosine 3, 4, dihydroxyphenylalanine 


(blocked | in albinism) 


Phenylpyruvic acid melanin 


p-hydroxyphenylpyruvic acid 


(blocked in tvrosinosis) 


Homogentisic acid 
(blocked in alkaptonuria) 
Maleylacetoacetic acid 


Fumarylacetoacetic acid 


Fumaric acid and acetoacetic acid 


Fig. 1.—Outline of phenylalanine and tyrosine metabolism, indicating sites of block 
in different diseases. !3*!4:24,25 
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Human alkaptonuria is due to a hereditary defect in the homogentisicase 
system. Thus homogentisic acid breakdown is depressed, resulting in accumu- 
lation of the metabolite in the blood and excretion in the urine. An oxidized 
polymer of homogentisic acid is deposited in tissues giving rise to ochronosis. 
The relation between pigment deposition in the cartilages and the pathogenesis 
of arthritis is not elucidated. Attempts to correct the metabolic defect by the 
administration of substances that could possibly act as cofactors have so far 
failed. Whether the block is complete or partial has not yet been conclusively 
ascertained, but present evidence favors a complete block. On a regular diet 
alkaptonuric patients excrete 50 to 85 per cent of the ingested phenylalanine and 
tyrosine as homogentisic acid. The remainder has not been accounted for. 
Oxidized homogentisic acid and phenylacetylglutamine which is found in normal 
urine®® account for part of the balance. 

The administration of extra phenylalanine and tyrosine to human alkap- 
tonurics results in their almost quantitative excretion as homogentisic acid.'®!§ 
Seegmiller, LaDu, Zanoni, and Laster®’ have found no homogentisicase activity 


in the liver of a patient with alkaptonuria. 


CLINICAL PICTURE 


The Urine—The earliest abnormality to be noticed is the black staining 
of the diapers. The urine may be normal in color on voiding but turns black 
upon exposure to air. This blackening occurs much faster if the urine is alkaline. 

Skin and Cartilages.—The deposition of pigment in the skin and cartilages 
produces a peculiar greenish-brown discoloration which was named ochronosis. 
Phe pigmentation is light and patchy during the first decades of life, tending to 
become darker and more diffuse with advancing age. It is most conspicuous on 
the ear cartilages, face, and in the axillae. The pigment is also found in the ceru- 
men and the sweat. 

Ochronosis should be differentiated from other diseases associated with 


pigmentation such as hemochromatosis, Addison's disease, chronic hepatic dis- 


ease, argyrosis, porphyria, and atabrine poisoning,?**? and that following pro- 
longed external use of phenol.® 

The Eyes.—Most authors have reported!''S*!-*7 ocular changes in alkapto- 
nuria. In general these appear earlier than the skin changes and like the latter 
are variable in intensity but progressive. Pigmentation usually starts as a patch 
over the sclera at the palpebral fissure. The pigmented area may be striped, 
triangular, or circular in shape, and is of variable size. It may be brownish-blue 
or black. Similar pigmentation may occur in phenol poisoning and in the course 
of lengthy exposure to the vapors and dust of quinone. 

The cornea is also involved and slit-lamp examination reveals fine pigment 
granules in the superficial layers near both limbi. This finding is considered 
diagnostic by Smith."! It is important to recognize scleral ochronosis in order 
to differentiate it from more serious conditions such as melanosarcoma.* 

Smith" has published a comprehensive review of the eve changes in alkapto- 


nuria. 


Nook 5 ALKAPTONURIA. REPORT OF FAMILY WITH SEVEN CASES 459 
The Joints—Among the manifestations of alkaptonuria, arthritis is the 
most disabling and bothersome to the patient. This aspect of the disorder has 
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been the subject of numerous reports.!!:!5!" 

The average age at which arthritis becomes manifest is about 50 years; 
its course is progressive. The patient first notices rigidity and pain in the spinal 
column which increases in severity. Thoracic kyphosis develops while the lum- 
bar curvature may increase or decrease. Pain and limitation of motion also 
occur in the hips, knees, and shoulders. In advanced cases the hip and knee 
joints are flexed, and the patient stands on a wide base. Occasionally the gait 
is waddling. In general, the small joints are spared; only a few reports mention 
their involvement.*?” The condition is chronic and slowly progressive. Acute 
exacerbations with synovial effusion may occur according to Hench.** Sutro and 
Anderson report the occurrence of free intra-articular bodies. Clinical differ- 
entiation from degenerative arthritis can be made if the condition is kept in mind 
and by the fact that in alkaptonuric arthritis nonweight-bearing joints are also 
affected. 

The radiologic findings in the spine are almost pathognomonic.* 4°48 There 
is marked thinning and dense calcification of the intervertebral disks which look 
elliptical and waferlike. They may be extruded or resorbed causing fusion of 
vertebral bodies. This process may be accompanied by exostosis and ligamentous 
calcification. The sacroiliac joints are narrowed but not calcified. Calcification 
of the interpubic disk may be seen. The lumbosacral and hip joints show find- 
ings similar to osteoarthritis. 

The shoulder joints are narrowed. There may be flattening of the head of 
the humerus suggestive of neuropathic arthritis, and ankylosis of the joint occurs 
in advanced cases. The small joints show only periarticular swelling. Calci- 
fication may occur in the tendons, ligaments, and bursae and in synovial mem- 
branes around large joints. 

Cardiovascular System.—Various authors!’*!:%+.?-49 have stressed the asso- 
ciation of alkaptonuria with degenerative and valvular lesions of the heart. 
Further studies are needed to ascertain if an etiologic relationship exists between 
alkaptonuria and heart disease. 

Genitourinary System: Prostatic concretions of ochronotic pigment are 
reported in elderly patients and may be a cause of dysuria.*:*° Since such con- 
cretions may be passed in the urine, the presence of black calculi should suggest 
ochronosis. Renal®® and ureteral®! stones have also been reported. 


PATHOLOGY 


At autopsy pigmentation is found to be most intense in tendons, cartilages, 
and calcified and atheromatous regions which may appear completely black. The 
internal organs and the meninges may show patches of gray-black pigment.'* 

Histologically, the pigment appears light brown or yellow, either homo- 


geneous or granular. Pigment deposition also occurs intracellularly and in severe 
cases obliterates the cell architecture. The pigment does not take iron or fat 
stains. It stains black with polychrome blue but does not increase in intensity 
when stained with silver nitrate.” 
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LABORATORY FINDINGS 


No abnormalities have been reported in the routine hematologic and _ bio- 
chemical examinations of the blood. 

Numerous tests have been described for the detection of homogentisic acid 
in the urine.*t| The urine turns dark upon exposure to air; blackening occurring 
within minutes if a few drops of sodium hydroxide are added and the urine shaken. 
It reduces copper solutions (Benedict’s and Fehling’s) but does not reduce alka- 
line bismuth solution. Addition of dilute ferric chloride to the urine gives a 
transient blue color. Addition of Millon’s reagent gives a yellow precipitate 
while a deep blue color develops upon addition of Folin-Ciocalteu phenol reagent. 
When alkalinized urine is dropped over sensitized photographic paper, a black 
color develops.®* The definitive diagnosis of alkaptonuria depends on the isola- 


tion of crystalline homogentisic acid from urine and its identification by melting 


point determination. 
TREATMENT 


Attempts to correct the metabolic defect by the administration of vitamins, 
hormones, and other drugs have so far failed.'$:*:%4-4!.°455 Therapy remains 
symptomatic and directed toward the relief of arthritic pains. 

In view of the evidence in favor of a recessive mode of transmission of the 
disease, intermarriage in alkaptonuric families should be discouraged. 


CASE REPORTS 


Case 4 (AUH No. 113826).—A 54-year-old Arab man was admitted to the hospital because 
of pain and limitation of movement of 6 years’ duration, involving the spine, hips, knees, and 
shoulders. Pain was more severe on awakening and was partially relieved by mild exercise and 
by application of heat. For the past 5 years he had been complaining of difficulty in starting urina- 
tion and of interruption of the stream of urine. For as long as he could remember he had noticed 
that his urine turned dark on standing and his underwear stained black. 

On examination the positive findings included a rather dark skin with brown patches of 
pigment on both sides of the cornea bilaterally. The pinnae were violaceous; on the margin of 
the right pinna there were numerous small hard nodules with black centers. The prostate was 
large, nodular, and small stony hard masses were felt within it. One of these was crushed by 
massage and the patient passed immediately black sandlike material in the urine. There was 
limitation of motion of the spine and shoulders. The remainder of the examination was negative. 

Laboratory examinations including red blood count, white blood count, hemoglobin, hema- 
tocrit, blood urea, sugar, serum sodium, potassium, chloride, carbon dioxide combining power, 
total protein, albumin-globulin ratio, alkaline and acid phosphatases, bilirubin, nonprotein nitro- 
gen, and creatinine were all within normal limits. Phenolsulfonphthalein excretion was 20 per 
cent in 2 hours. The urine was positive for homogentisic acid by the ferric chloride, Millon’s 
phenol and sensitized photographic paper tests. Homogentisic acid was crystallized from the 
urine and had a melting point of 144° to 145°C. The sediment of the urine contained numerous 
white blood cells. 

On radiologic examination the intervertebral disk spaces in the dorsal and lumbar spine were 
markedly narrowed. The flattened disks showed uniform calcification. There was relatively 
little osteoarthritic lipping. The joint spaces of the shoulders were narrowed, and there was osteo- 
arthritic deformity of the glenoid fossae. The hands showed no lesions; roentgenogram of the 
chest and electrocardiogram were normal. An intravenous pyelogram was normal. 

The patient volunteered the information that his mother, both grandmothers, and three of 
his children were passing black urine. We therefore undertook a trip to the village where members 
of his family have been living for many generations and interviewed all the available members of 
his large family. The passage of black urine was regarded as an amusing curiosity by these peas- 


Volume 7 


Mathes 6 ALKAPTONURIA. REPORT OF FAMILY WITH SEVEN CASES 461 


ants and was a well-known fact to all members of the family, young and old. The history of the 
deceased persons was confirmed from numerous sources by three different historians and can 
therefore be considered reliable. 

The pedigree in Fig. 3 shows the distribution of the disease. All the living members included 
in this chart were interviewed, and the urine was tested for homogentisic acid. 


Fig. 2.—Roentgenogram of the thoracic spine. 
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Fig. 3.—Family tree. 
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Cases 1, 2, and 3.—The two grandmothers (first cousins) and the mother of Patient 4 were 


deceased. There was a history of passage of black urine confirmed from several sources. 
The 20-year-old son of Patient 4 had passed black urine since birth and for the 
Physical examination revealed ochronotic pigmentation 


A roentgenogram of the spine was 


CASE 5. 
last two years had stiffness of the back. 
and mild limitation of movement at the lumbar vertebrae. 
Homogentisic acid was demonstrated in the urine. 

A 13-year-old daughter and a 1-year-old son of Patient 4 both passed black 
Urine of both was positive for 


negative. 
CasEs 6 and 7. 

urine. Systemic inquiry and physical examination were negative. 

homogentisic acid. 

8.—A 9-month-old male infant passed black urine in which homogentisic acid 

Physical examination was negative. The father and mother were nct related 

The urine of 


CASE 
was demonstrated. 
to each other nor to the family above and came from a different town in Lebanon. 


both was negative for homogentisic acid. They have no other children and there is no family 


history of passage of black urine. 
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Daily excretion of nitrogen and homogentisic acid during the control period and during ad- 


Fig. 4 
ministration of various substances. 


STUDIES 


Patient 4 was hospitalized and the following studies were carried out. The 
patient was maintained on a diet of proteins 80 Gm., carbohydrates 250 Gm., 
fat 70 Gm. prepared by the hospital kitchen. Twenty-four hour urine specimens 
were collected in dark, stoppered bottles containing 100 c.c. of N HCL. 
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Homogentisic acid was determined in the urine by the method of Briggs*® 
as modified by Neuberger. All determinations were done in duplicate. Total 
nitrogen in the 24-hour sample of urine was determined by digestion and nessleri- 
zation. 

After a control period of 8 days the following substances were administered, 
and their effect on the 24-hour urinary homogentisic acid excretion was measured. 

1. Vitamin By, 100 mg. per day administered intramuscularly daily for 
8 days. 

2. Methyltestosterone 25 mg. per day intramuscularly for 5 consecutive 
days. 

3. Acetazoleamide (Diamox) 750 mg. by mouth in the morning, two doses 
at 48-hour intervals. 

4. Probenecid (Benemid) 1 Gm. per day by mouth for 3 consecutive days. 

5. One transfusion of 400 ml. of fresh whole blood. 

Results are shown in Fig. 4. 

During the control period the homogentisic acid excretion varied between 
1,738 and 3,593 mg. per day. On a diet of 60 Gm. of protein per day the patient 
was ingesting an average of 6 Gm. of phenylalanine plus tyrosine per day, equiva- 
lent to 5.8 Gm. of homogentisic acid. He was then excreting only 46 per cent of 
the ingested precursors as homogentisic acid. This is definitely lower than the 
conversion ratio of 85 per cent found by Neuberger,’ but cannot be taken as 
evidence for a partial block in this patient. No studies were done to account for 
the balance. 

The various substances administered did not affect significantly the excre- 
tion of homogentisic acid. 

DISCUSSION 


The vast majority of reported pedigrees conform to the Mendelian recessive 


pattern. Direct inheritance appears in ten families.*:!°"'” In many of these 
there is no information regarding possible intermarriage. Therefore, the available 
data are inadequate to substantiate the claim for an alternate, dominant form of 
alkaptonuria. The pedigree reported above conforms to the recessive pattern 
in spite of the appearance of the disease in four successive generations. 


SUMMARY 


The literature on alkaptonuria is briefly reviewed. A family with seven 
alkaptonurics appearing in four successive generations is presented. The in- 
heritance in this family conforms to the Mendelian recessive pattern. 

Administration of vitamin By, methyltestosterone, acetazolamide, pro- 
benecid, and fresh whole blood did not alter significantly the 24-hour urinary 


excretion of homogentisic acid. 
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¥ HAS long been supposed that psychological and social factors play a role 
in rheumatoid arthritis. This is largely a matter of clinical impression, for 
there have been few well-designed and carefully controlled research projects in 
this area.’ In particular, there is a noticeable paucity of studies utilizing control 
groups of individuals with other disease or without any demonstrable disease. 
In the hope of meeting some of this deficiency, the present report describes an 
investigation that utilized a population study based on a random sampling pro- 
cedure, making it possible to compare people with and without rheumatoid 
arthritis. 


PROCEDU RE 


In 1951 and 1952, a probability sample of households in the Arsenal Health 
District of Pittsburgh was drawn and interviewed as part of a general health 
survey.'* From the 7,132 persons over 15 years of age in the household sample, 
1,323 were selected for individual interviews during 1953-1954 and from the 
individual interview 707 persons were later invited for a complete physical 
examination of whom 478 were actually examined.’ It is with the group of 1,323 
that we are primarily concerned in this paper. 

During the individual interview, the respondents were asked a number of 
questions about arthritic symptoms. As reported by Rubin, Rosenbaum, and 
Cobb,® three of the history questions proved to be an Index of Rheumatoid 
Arthritis that is useful and appropriate for the study of associations between the 
disease and environmental factors of interest. This index is defined as a “yes’”’ 
answer to all three of the following questions: (1) Have you ever had arthritis 
or rheumatism? (2) Have you ever had swelling in any joints? (3) Do you 
wake up with stiffness or aching in your joints or muscles? 

In studying the 478 respondents who later had a complete physical exami- 
nation and x-ray studies, it was found that a positive index had a sensitivity of 
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0.65 for the diagnosis of rheumatoid arthritis and a specificity of 0.95. These 
figures mean that the index would show a proportion of 0.05 false positives and 
0.35 false negatives, results that compare favorably with those for the early 
Wassermann test.® 

Our procedure was to study those respondents with a positive index, com- 
paring them with respondents who had a negative index, using as the basis for 
comparison data on a number of host and environmental variables which were 
obtained in the individual interview and the household survey and which ap- 
peared on preliminary examination to show differences between the two groups. 
Some confirmation of the validity of this approach will be considered in the 
discussion section, for the associations detected by the index were also evident 
in the smaller, examined group. 

In the sample of 1,323 persons, interviews were obtained from 1,166, of 
whom 200 were classified as having a positive index and 966 as having a negative 
index. Inasmuch as the sample was selected on a stratified basis, it was neces- 
sary to weight the raw numbers to bring the strata back to the correct propor- 
tion in the total sample. In addition, the data were adjusted for age inasmuch 
as each of the variables under consideration was to some extent dependent on age. 
In doing this, we followed the indirect method, as described by Linder and 
Grove,* using the total study population of the original health survey as a base. 
Our comparisons therefore are with appropriately weighted and age-adjusted 
figures. 

Data were tabulated on educational level reached by the respondent, marital 
status, current family income, number of children in respondent's family, use of 
leisure time in the third decade of life, and judgment of worries as compared 
with others. Procedural explanation concerning three of these factors is pertinent 
at this point. Current family income was obtained by showing the subject a 
card on which four income groups were listed: less than $1,500 a year, $1,500- 
$3,000 a year, $3,000-$4,500 a year, and over $4,500 a year. The respondent 
then indicated the appropriate group for his situation. In the case of leisure 
activities, replies were obtained to the question: What did you like to do with 
your spare time when you were in your 20's? The replies were then divided 
into those who indicated that they had no spare time and those who listed specific 
activities, whether of an active or inactive nature. Information about worries 
came from the question: Do you feel that you tend to be more or less worried 
and nervous than most people? The respondent chose one of three categories 


for his answer: more, average, or less. 


RESULTS 


The variables which we studied in detail are listed in Table I. The numbers 
in the columns following each item represent the percentage of men or women 
having a positive Index of Rheumatoid Arthritis out of all men or women who 
could be characterized by that item. For example, of all men reporting a family 
income of less than $3,000 a year, 7.2 per cent had a positive index, or of all 
women who had four or more children, 25.4 per cent had a positive index. 
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TABLE I. PER CENT oF PERSONS WITH CERTAIN SOCIAL CHARACTERISTICS WHO WERE CLASSIFIED 
AS HAVING A PosITIVE INDEX OF RHEUMATOID ARTHRITIS 
(Age-Adjusted Rates Per 100 Persons of Each Sex Who 
Are 15 Years of Age or Older) 


FEMALE 


Current family income: less than $3,000 a year 
$3,000-$4,499 a year 
$4,500 or more a year 


Highest educational level reached: less than fifth grade 
Grades 5-8 
Grade 9 or higher 


Marital status: Single 
Married 
Marriage terminated by death, divorce, 
or separation 


Number of children: None, or respondent single 
1 or 2 


3 
$ or more 


Type of leisure activity in the third decade of life: 
No spare time 
\ctive or inactive 


Judgment of worries compared with others: 
Same or less than others 
More than others 


*Numbers in parenthesis are the original cases, before weighting and age adjusting. 


A number of findings stand out in Table I. Under income, the rate for 
men with less than $3,000 income is twelve times higher than for men with 
$4,500 or more. In the second variable, education, the rate for women with less 
than a fifth grade level is very high, almost 40 per 100. The male rate is in the 
same direction, but only to a slight degree. Marital status shows a high rate 
for men who have had a termination of marriage, more than nine times that of 
married men. Considering number of children, the situation differs for men 
and women in that the highest rate for men comes with those who have only one 
or two children, while for women it is with those who have four or more children. 
Finally, it is to be noted that men who report that they worry more than others 
have a higher rate than men in the other worry category. 

Our next step was to select certain items from the six general variables and 
study the cumulative effect, that is, to study the differences in prevalence among 
subjects who did not have any of the items we selected, and subjects who had 
one or more of the items. In choosing our items we were guided by the extent of 
difference between the categories in each general variable, and also by the theo- 
retical relevance of an item for inducing stress. Thus, the termination of mar- 
riage was selected on both counts, because it had a strikingly different rate for 
men than the other civil state categories, and also was theoretically relevant 
as a stress factor. No spare time in the third decade of life was selected pri- 
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marily because we felt that it had connotations for stress in American culture. 
The results are presented in Table II. 

Considering first the men, the items were: family income less than $3,000 
a year, less than a fifth grade education, termination of marriage, worries more 
than other people, and no spare time in the third decade of life. The difference 
between the subjects with none of the items and subjects with two or more of 
them is almost twenty-seven fold, quite a striking finding. 


TABLE II. THe RELATIONSHIP BETWEEN CERTAIN SOCIAL FACTORS AND THE PER CENT OF PERSONS 
CLASSIFIED AS POSITIVE ON THE INDEX OF RHEUMATOID ARTHRITIS 
(Age-Adjusted Rates Per 100 Persons of Each Sex Who 
Are 15 Years of Age or Older) 


NUMBER OF FACTORS PRESENT ADJUSTED RATE PER 100 NUMBER OF CASES 
Relevant Factors for Males* 


None 
One 
Two or more 


Relevant Factors for Femalest 


None 

One 

Two 

Three 

Four or more 


_ 


2 
7 


Ge INO 
Ge CO He 


wo 


*Income less than $3,000, less than a fifth grade education, marriage terminated, no spare time 
in the third decade of life, worry more than other people. 

tIncome less than $3,000, less than a fifth grade education, marriage terminated, four or more 
children, no spare time in the third decade of life, worry more than other people. 


The same items were used for women, plus having four or more children, 
making six in all. The difference between those women with none of the six 
and women with four or more items is sixteen fold. 

The next step involved consideration of combinations of the items which 
might produce the same result as the total group of items. For men this search 
was rather successful, indicating that a family income of less than $3,000 a year, 
less than a fifth grade education, and termination of marriage produced even 
more striking differences in prevalence than all five items. The rate per hundred 
for men with none of the three was 0.8, for one was 8.0, and for two or more was 
29.3, a thirty-six fold difference between none of the items and two or more. 

Results were not so fortunate for the women. No combination of items 
gave as striking differences as did the use of all six items. However, when less 
than a fifth grade education, four or more children, no spare time in the third 
decade of life, and worries more than others were combined, the prevalence rate 
for three or more of these items rose to 51.6. The rate for none of the items 
rose correspondingly, to. 5.1, so that the difference was only tenfold. 
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While working with the combination of various items, we were struck with 
the results of the interrelation of income and education, which is presented 
graphically in Fig. 1. Among all respondents with less than a fifth grade educa- 
tion the prevalence of a positive index was six times as high for those with an 
income of over $3,000 a year as compared to those with less than $3,000 income. 
At the other end of the educational scale, ninth grade or better, the prevalence 
rate was much higher among those with lower income. Thus the rates were 
relatively larger when education was low and income high, or when education 
was high and income low. 


Per Cent 
with 
Positive 
Index 
of 
Rheumatoid 
Arthritis 


5th 5-8th 9th+ 
grade grade grade 
education education education 


Present family income <$3000 a year 


Present family income $3000 +0 year [ ] 


Fig. 1. 


Finally, we were interested in pursuing the association of the number of 
children with the prevalence of a positive index. As shown in Table I, the im- 
portant items were one or two children for men, but four or more children for 
women. We were concerned that this result might be affected by the age of the 
respondents, hence we divided our group into those within the ordinary child- 
creating age span, 25 to 44 years, and those beyond it, 45+ years. The results 
are shown graphically in Fig. 2. It will be noted that the pattern is essentially 
the same in the two age groups. 

The association of number of children and a positive index suggested that 
it would be valuable to study the number of siblings each respondent had. Un- 
fortunately, our data here were limited only to those 478 subjects who were later 
given a complete physical examination. Hence, our results must be regarded as 
tentative, even though interesting. In the case of women, those who had four 
or more children and also had three or more siblings, showed a crude prevalence 
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rate* of a positive index of 54.6. Among the men, those who had only one child 
yet came from a family with three or more siblings, showed a crude prevalence 
of 43.4. In both cases there appeared to be an effect of a large number of siblings, 
potentiating the factor of many children with women, and few children with men. 
Unfortunately, the number of cases here is small, but the results are sufficiently 


striking to indicate their consideration in future research. 


Per Cent 
with 
Positive 
Index 
of 
Rheumatoid 
Arthritis 


Single o 1 2 3 4+ Single o 1 2 3 4+ 
Number of Children Number of Children 


Females Females 
Age 25-44 Age 45 + 


Per Cent 
with 
Positive 
Index 
of 
Rheumatoid 
Arthritis 


Single o 1 2 3 4+ Single o 1 2 3 4+ 
Number of Children Number of Children 


Fig. 2. 
DISCUSSION 


Using the Index of Rheumatoid Arthritis we have shown that there are 
interesting differences between individuals with a positive index and those with 
a negative index. We stated earlier that Rubin, Rosenbaum, and Cobb® found 
the index to be a valid instrument for studying associations between the disease 
and environmental factors. It is worth noting that our findings and the conclu- 
sions of Rubin, Rosenbaum, and Cobb are strengthened when one compares 
the data, using the index, with the data on the respondents who were classified 
on the basis of a complete medical examination. 

In general, the comparison is more than satisfactory. For example, the 
cumulative data on males and females, presented in Table II, can be compared 
with the same factors in subjects who were diagnosed as having probable or 
definite rheumatoid arthritis (ARA criteria). This is shown in Table III. For 


*Because of the small numbers in some of the cells in the tables, we did not compute age-adjusted 


rates. 
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Il]. Tae RELATIONSHIP BETWEEN CERTAIN SOCIAL FACTORS AND THE PER CENT OF 
PERSONS DIAGNOSED AS HAVING RHEUMATOID ARTHRITIS 
(Age-Adjusted Rates Per 100 Persons) 


NUMBER OF FACTORS PRESENT ADJUSTED RATE PER 100 NUMBER OF CASES 


Relevant Factors for Males* 


None 
One 
[wo or more 


Relevant Factors for Femalest 


3 
6 
14 


None 
One 
Iwo or more 


*Income Jess than $3,000, less than a fifth grade education, marriage terminated, no spare time in 


third decade of life, and worry more than other people. 
t+Income less than $3,000, less than a fifth grade education, marriage terminated, four or more 


children, no spare time in the third decade of life, and worry more than other people. 


both sexes the prevalence rate increases as one goes from those respondents with 
none of the items to those with one, two, or more. Though the numbers are 


small, they are in the same direction as the results obtained using the Index. 


Going one step further, one can compare the rates for the index group and 
the examined group using the three items for men that appeared to be of most 
less than fifth grade education, family income less than $3,000 a 


importance 
In the examined group the rates go from 


vear, and termination of marriage. 
0.2 for none of the items, to 0.5 for one item, and to 16.7 for two or more items. 
In both sets of data, the index and the examination, these three items appear 
to be the most important ones among the five. 

Four items out of the six which were used for the women appeared to be 
important, although we pointed out that the results using these four were not 
radically different from the results using all six. For the examined women, 
considering less than fifth grade education, four or more children, no spare time 
in the third decade of life, and worries more than other people, the rates go from 
1.7 for none of the items, to 6.8 for one item, and 5.0 for two or more. Again, 
the results are in the same direction as one finds when using the index data. 

Returning to the three items which were of central importance for men, it 
seems a reasonable interpretation that indeed these are often stressful in the 
American culture. Low education and low income place a person at a disad- 
vantage in the prestige scale, or in the ability to obtain many of the material 
goods deemed so important. Marital separation, for whatever reason, is espe- 
cially difficult in a society where there are few groups with which one can become 
identified in a close, personal way and where one must depend on ties in the 
immediate family for the main source of emotional support. Each of these items 
could be equally stressful for women. 
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No spare time during the third decade of life implies a situation where hard 
work and overburdening responsibilities could conflict with the cultural emphasis 
on recreation and ‘‘having fun,’’ especially during the younger years. This could 
become doubly stressful for a woman when followed by the problems and cares of 
rearing a large family. We were originally interested in the observation that 
patients with rheumatoid arthritis give a history of excessive activity,’ and ac- 
tually had rather expected to see this expressed in terms of very active recreation 
rather than as a lack of spare time. Finally, for both sexes, subjective evaluation 
of worries as greater than other people might point to inadequate personality 
resources for meeting the demands of everyday living. 

One factor from those used in Tables II and III merits further comment, 
that of marital status. In his study for the Empire Rheumatism Council, Lewis- 
Faning’? showed that married men for all age groups had higher attack rates 
for rheumatoid arthritis than did single men. The association was strongest 
in the age group of 15 to 34 years. Using a positive Index of Rheumatoid Ar- 
thritis as a measure, our data support Lewis-Faning’s results. Married men 
at all ages have a higher risk, the most vulnerable age group being that of 15 to 
34 years. Lewis-Faning did not emphasize, however, the importance of termi- 
nation of marriage in the civil state categories. We were able to do this in our 
data, and thus extend the gradient, showing that the risk for males is lowest 
in the single group, greater in the married group, but greatest of all in the group 
whose marriages have been terminated by death, divorce, or separation. The 
importance of this latter factor has again been substantiated by reference to the 
examined and diagnosed population in our study, as reported in an earlier paper.’ 
Here it was shown that the per cent with rheumatoid arthritis went from 0.9 
for single people, to 2.2 for married persons, and 3.6 for those in a marriage- 
terminated status. These rates were for men and women combined, the differ- 
ences in rate among the three categories for men being even more striking. 

Turning next to the interrelationship between education and income, we 
found among the examined and diagnosed population the same reversal of rates 
in the low and high education groups as that shown in Fig. 1. The differences 
were not as extreme but were in the same direction. 

We suggest that the data on education and income make sense in terms of 
the hypothesis of social mobility, which postulates that those who are moving 
upward or downward in the social class structure are under more stress than those 
whose position in the structure is stable. It seems likely that low education and 
relatively high income may represent those who are upwardly mobile in the class 
structure, while high education and relatively low income may represent those 
who are maintaining their position precariously or moving downward in the class 
scale. It is thus possible that our data show an association between stress result- 
ing from conflicts in the social structure and risk of rheumatoid arthritis. Further 
research on rheumatoid arthritis might well take this variable into consideration. 

The association between the number of children and the prevalence of a 


positive index is intriguing, especially in the case of women. The finding that 
women with four or more children have a much higher risk for rheumatoid ar- 
thritis is well substantiated in the smaller sample of subjects who were examined 
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and diagnosed. In contemporary American society, with its emphasis on the 
importance of all kinds of activities outside the home, the pressures of a large 
family could be quite frustrating and stressful. It is interesting to carry this 
one step further and consider the additional variable of being reared in a large 
family. We have pointed out that our data here are tentative, because of small 
numbers, but women who come from large families and also have large families, 
show very high prevalence rates. The crucial factor may be pressure of work 
and lack of leisure time in a society which puts high value on “extracurricular” 
activities. We offer this only as a speculation, but feel that again further re- 


search in this area is indicated. 

No ready explanation comes to mind for the association between one or two 
children and high prevalence rates for the men. Wondering if this might be a 
result of the disease, we compared the time of onset of symptoms relative to date 
of marriage with the number of children, as shown in Table IV. It will be noted 


that of the men whose onset was prior to or during the first 5 years of marriage, 
none had more than two children. All but two of these men had been married 
at least 8 or 10 years at the time of interview. On the other hand, all of the 
men who had more than two children reported an onset after they had been 
married at least 5 vears. These findings may be related to a lessening in sexual 
interest after onset, or some interference with the procreative function, but our 
data were not such that we could confirm or deny this idea. Again, it may be a 
point worthy of consideration in further research. 


PABLE IV. TIME oF ONSET OF ARTHRITIC SYMPTOMS IN RELATION TO MARRIAGE AND NUMBER 
OF CHILDREN FOR MALES WITH A PosItTIVE INDEX OF RHEUMATOID ARTHRITIS 


NUMBER OF CHILDREN 


ONSET 
TOTAL 


Before marriage or up to 5 years after marriage 
6+ years after marriage 


Total 


In data like the ones reported in this paper, one must face the question of 
whether any of the factors noted are etiologically relevant or a result of the 
disease process. In only rare cases would low education be a result of rheumatoid 
arthritis. Low income, excess worries, and even termination of marriage could 
be resultants of the disease. A detailed study of our records indicates that this 
is not the case, but it is difficult to demonstrate this numerically. No spare time 
for leisure activities in the third decade of life is again unlikely as a result of the 
disease process, as is having four or more children. 

Keeping in mind the problem of etiologic relevance, as well as the complexity 
of variables in the disease, it is worth while to point out that all we have demon- 
strated are certain associations between an Index of Rheumatoid Arthritis and 
the occurrence of certain social factors. The fact that these associations occur 
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seems to be clear. We have offered the interpretation that these social factors 
are stresses which can lead to strain within the organism, in this case rheumatoid 
arthritis. Many more facts must be gathered before the interpretation can be 


proved. 
SUMMARY 


1. A sample of 1,323 persons was interviewed about history of arthritic 
symptoms and the occurrence of certain social factors. Respondents were classi- 
fied as having a positive or negative Index of Rheumatoid Arthritis and the two 
groups were then compared on the social data. 

2. Low income, low education, and termination of marriage were associated 
with higher prevalence of the index for men. In the case of women the most 
striking factors were low education, having four or more children, reporting no 
spare time in the third decade of life, and worrying more than other people. The 
cumulative effect of grouping these factors in each sex was especially striking. 

3. In particular, education and income were interrelated, with high preva- 
lence rates noted for respondents with low education and high income, and for 
respondents with high education but low income. 

4. The items found to be associated with a positive index were discussed 
in terms of the extent to which they could be considered stressful in our society, 
and suggestions for further research have been made. 
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THE EFFECT OF INTRAMUSCULAR INJECTION OF TRYPSIN AND 
CHYMOTRYPSIN ON ULCERATIVE LESIONS 


ARNOLD IGLAUER, M.D., AND Davip L. Stmon, M.D. 


CINCINNATI, OHIO 


From the University of Cincinnati, College of Medicine, and Longview State Hospital 


(Received for publication Dec. 23, 1957.) 


AVORABLE reports on the treatment of ulcerative lesions by parenteral 

administration of trypsin stimulated us to evaluate its use in patients with 
a variety of ulcerative lesions, both acute and chronic. Previous reports!-® 
dealing with the use of parenteral trypsin have not been detailed, and authors 
have been unable to exclude the effect of other variables such as simultaneous 
employment of other drugs, pressure dressings, change of environment, or use 
of bed rest. In the present study we have tried to exclude these variables and 
have observed many of our patients for a prolonged period of time; this was 
possible because our patients were hospitalized for long-term illness, chiefly at 
Longview State Hospital, a large hospital for the mentally ill. 


METHODS 


All patients were hospitalized before the start of therapy for variable periods 
up to 35 years; 27 were mental patients at Longview State Hospital, 3 were 
hospitalized in chronic disease hospitals, and 3 were in general hospitals. The 
only basis for the selection of patients was the presence of an ulcerative lesion 
of the skin. Of the 33 patients studied, 19 patients had ulcerative lesions of the 
lower extremities: 11 cases were classified as stasis ulcers, 4 were classified as 
arteriosclerotic lesions, 1 was on an infectious basis, 1 due to pressure, and 2 
patients had long-standing ulcerations of unknown etiology. Thirteen patients 
had decubitus ulcers, and 1 patient had an acute ulcer with slough secondary to 
norepinephrine therapy for shock. In 26 of the 33 patients, lesions had not 
responded to previous forms of therapy including antibiotics, bed rest, soaks, 
various local applications, and general nutritive and supportive measures. In 
7 patients of our group trypsin was initiated without previous trial of other ther- 
apy because of either the severity of the lesion or its recent discovery. In most 


instances the only change from the previous regime was the addition of parenteral 


trypsin therapy. Ambulatory patients were maintained at the same level of 
activity without pressure dressings. 


Aided by a grant from The National Drug Company. 
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Most of the injections were of 3 types of trypsin: crystalline trypsin in an 
aqueous medium, Parenzyme (suspension of trypsin in sesame oil), and chymo- 


trypsin, also in an aqueous medium. A few patients were given short courses 
of treatment with crystalline trypsin dissolved in plasma or chymotrypsin in 
5 per cent gelatin; no patient received either of these throughout his entire course. 
The usual single dose was 2.5 mg. of the enzyme. The frequency of injections 
was varied and is outlined in the table. Periods of treatment and observation 
ranged from weeks to 2 years, and follow-up examinations were carried out on 
both cured and unchanged patients throughout the study. Kodachrome photo- 
graphs or measurement of lesions were made at weekly intervals. 

Determinations of plasma fibrinolytic activity were made on 4 of our pa- 
tients at 5- and 30-minute intervals after the injection of trypsin. Two subjects 
had been receiving trypsin in the course of the study. Two patients were given 
single injections of trypsin at the time of the test. Fibrinogen levels were com- 
pared: first, by recalcification, removing the clot, and measuring the fibrinogen 
by the biuret technique; and second, by recalcifying, allowing the clot to remain 
in contact with the plasma for an hour at 37° C., and then measuring the fibrinogen 
in the clot. 


RESULTS AND CASE HISTORIES 


Of 33 patients treated, 21, or 64 per cent, showed improvement or healing; 
in 5, or 15 per cent, improvement was equivocal; and 7 patients or 21 per cent, 
showed no improvement. Of the 19 patients with lower extremity lesions, 12, 
or 63 per cent, showed improvement or healing; results in 3, or 16 per cent, were 
equivocal; and 4, or 21 per cent, showed no improvement. Of the 13 patients 
with decubitus ulcers, 8, or 62 per cent, showed improvement or healing; in 2, 
or 15 per cent, results were equivocal; and 3, or 23 per cent, showed no improve- 
ment. The patient with norepinephrine slough showed marked improvement. 
Local reactions to the injections, even during long-term therapy, did not necessi- 
tate interruption of therapy except in 1 patient who developed an inflammatory 
reaction in the right buttock at the site of injection, which subsided spontane- 
ously (Case 8). Patients rarely complained of pain at the injection site. Fibrous 
nodules at the site of injection were fairly frequent, particularly after the oily 
suspension. No conclusions could be drawn as to the relative therapeutic value 
of the various preparations of trypsin or chymotrypsin employed in this study. 

No evidence of plasma fibrinolytic activity was found in the tests made 
after single and multiple injections of trypsin, although healing of ulcerative 
lesions occurred in the patients who were tested. In 10 patients who died during 
or shortly after this study, 3 autopsies were done. Of the 10 deaths, 7 occurred 
during treatment with trypsin. No autopsies were performed in this group. In 
2 patients, however, death may have been related to therapy. In 1 patient 
(Case 23) a severe generalized dermatitis, apparently due to trypsin, probably 
contributed to death from bronchopneumonia and cachexia. In the other (Case 
32), hemorrhage from a huge decubitus ulcer led to death in a hemiplegic, debili- 
tated patient. Similar fatal hemorrhages have been noted in this institution in 
patients with large decubitus ulcers treated in routine manner without trypsin. 


Dis. 
1958 


Chron. 
June, 


Ve 


Z 
S 
= 
a“ 
N 
A 
Q 
Zz 
< 
m 
= 


I¢ 


(4x0} ut quoda.l 
9889 9S) U0I}DRII]RI0"] 


Adeieyy owAzue 0} 
Joud yuomeAoIdu ON 


ped 


Asdozne ou {pac 


SLINUNWOO 


yeooatnbyy 


poaoidury 


pony) 


paany) 


painy) 


paaoidul] 


paaoudwitu/) 


peaouduitu) 


paaoiduitu) 


L1ASau 


ainssaid “489.1 pag 


02 X ‘p'rg “Bul GZ 


sAep Maj 10} 
NOd *9804 po 


suoiqeoydde 
[B00] SNOLIe A 


g X “pry Bu CZ q 
FX Apiep “SUL CZ ; 


3% X ‘pry ‘Bul CZ 


NOd 


UOTNIOS §,ULyRC] 


UOIYESILI 20°F] 


INGALYaUL 
LNVLINOONOO 


[X ‘pry ‘Su ¢% g 


gx "pry ‘Bur ¢°Z q 


9 X "pry “Bul CZ 
9 X *pr} “BUI CZ 
EL X ‘pry Bu oZ O 
8 X ‘ply “Bul GZ 

[ X“prq ‘su ¢% 
ZX pry “BW GZ O 
§ xX "pr sul GZ 
I] X ‘pt} ‘3ul ¢°% Id 
¢ X“pTy “BU GZ 


pX ‘pry 3u¢Z V 


f X ‘pry “sul 


€ X “pry ‘oul GZ 
f X ‘pry “sul ¢°Z 9 


(S90) 
INGALVaUL SOY 
JO NOLLVUNG ANY 6 


CZV 


suorjeoydde 
[B90] snore A 


auoN 


quour}UIO 
OWL ‘NOd 


suoiqroydde 
[B00] SNOLe A 


4x0} Ul 
quoda. aso 90g 


ul[[lolued 
sUOIYNIOS § ULYeC] 


UOIyeBLUI Oe} 


ole 

UIWIRILA ‘SOI 

~porqigue *9Ul[OD 

Sli ‘plore o1u1y 
-oolu ‘oueardeg 


usd Ady [R00] 


‘SOIZOIqiyuR 
“QO[OLA URIQUdr) 


INGALVaU 
SQOIAGUd 


[ W1avy, 


G 


000'1 


OO! 


8 


(SMUGM ) 
NOLLVUNG 


siseys 
adigynui— do] 


SISRqS 
9]d1g;nu—ser] 


—SIs0100U 
ainsseid 3a] 

aueisues 
SNOIJIOJUI-J00 


pout 
-doyopun—Bo'] 


poutul 
-dojyopun—Ba'T 


dIWMaYst-—BO'T 


OWE YISI—-B'T 


dIW9 YOst—Bo'T 


OLWEYIsI-—Bd'T 


WAT) AdAL 


SUING] 


Aguas Sg" y"D) 


stsoyoAsd 
pesouseipus) 


SVD 
:etuarydoziy9g 


stsoyoAsd 
HO"H‘%) *'S'V'D 


Ayiiuas fg" y" 


"ry tsaqaqric] 


Aqituas °° 


N 


Vo 


SISONDVIG OINGLSAS 


sytydAs *g*N"—) 


M 


qovu 


Xds 


09 


t 


} 
74 


“WCW 


‘HOD 


LNGLLVd 


ve | 6 


“ON 


‘81GB} JO PUG 7 S9JOUJOO] Vas ‘SUOTeIAGIgGe 0) AV¥ JO “ORF “d UO ponuMUOdD | 9IqQRL 


I x prey “Au Org Vv 
RSOJUSIROTPIU ¢/[ x ‘prb ‘su OL 0 
sIzeULep ‘peiq, | peaoudunuy) SYROG | X ‘pry ‘Bul ¢°Z VY SsyRog ; snqiqnoaq, | stisoyaAsd POH OD 
IZ X “pry “sul ¢°Z 
SyRog ex "prq‘su¢9 SyROG > = snqiqnoec] Aqyruas Sgry"y 


‘ 


poaoiduy 


€ X “pry ‘sul GZ O | 
peaoiduy SUTUIRIIA ‘SYROG GI X ‘pz ‘Bur GZ V syRog : snqiqnoacy | ‘SVD ‘SCAOH | M 


WIsTUOSUTYy Ie 


Asdoqne ou ‘pai | peaoudunuy) dISaTI[eO +X ‘pry ‘Bu og J dISOBTLO) snqiqnoaq ory fsajaqric] 


x ‘ply “Au OF. c 

X "pT y “Bul GZ d 

X ‘pTy ‘su ¢ ZO 4so. 
poaoidwy X “pry ‘Bul GZ d poq—qyeis ULyS 


‘ON 3V 


siseys—so'y | AduoToyap [vyuaTY | AM 
SIStYS [x ‘prrb “dur ¢°Z ¢ 

JO Jorfad ynoyqIM uxt ATOg QI X ‘pry ‘Bur oz 

satqQooyout uisdAry, yeooamb'y UOTJBAD] ap x ‘pb “su CZ siseys 

Ra 4X PT} ‘Bu Fe d own aydiginu—sor | vruaiydoziyog | 


FX pyry “BU CS d 
J93e] AeaX | poip poaouduatu /) qsai pod ZI X Aytep ‘sur ¢°Z 
‘djoy ou ouoye ursdAdy, 


aunssaig | 34 X “pry “BUI GZ auoN siskys—B0'] CIHSV 


pang 
UT8}.109 WOISd] JAAO JSR) 61 X ‘pb ‘Sur oz g 
-un utsdArj JO 9fOYy pong 4sal Pog 34 x pry ‘Bur CZ OVA 48oY eweye—207 shall ew 


x “pry “Bur ¢'% V auoN | siseys— Bor] syd As “gg 


UOIZNIOS §,UTyeC gg x ‘pb ‘sar ¢°Z 
4sa.1 poy A%X ‘pry “Sur God 48a po j SISt4s B90] SWD ‘RLLo4SAF] 
4yeis UTYS X ‘PT} “BU CZ O 
WOTJLA|H > XPT] ‘BUI C'Z V 
eooambyy aINSSILg ,X ‘pT’y ‘Bur oz g : sisvys—so] | sisoyoAsd O"H™) ‘O | SI 


Z 
DN 
oq 
on 
a4 
& 
= 
a. 
a 
— 
aa} 
~— 
7 
ve 
a 
~ 
+ 
a4 
< 
~ 
LY 
N 
= 
= 
< 
a4 
Zz. 


7 
6 


aSRasIp JABdY OTZTI 
~yd As £197] swad | parc] pain) x "PT } ‘BUI CZ d pad JapROg sistys—o"] sitydas “g°N“) >| “DM | Bt 


Volume 
Number 


J9}R] SYZUOM g pelc] pong X PT} “SU CZ ouoN siseys—sar] syryd as “gn ‘Sid'd | 11 


Dis. 
ne, 1958 


Chron. 
Ju 


J. 


Zz 
= 
Nn 
Z. 
<— 


AUER 


IC 


‘uDATIRay, = 
es i 


OWL 
NOd 


qyeis ULYS peaolduy 


aseyloWMsYy WO; pac] 


yeooatnby 


peaoidm] 


pesoidwy] 


YyaoM | Jaqje pac] yeooarnbyy 


pang 


pany 


pany 
Asdoqne ou Spar, | paaosdutuy) 
peaoidu] 


SLINGNAWOO VLASay 


‘eulyejes ul uisdAajomAYyY) = 


prurelojyoozy 


uldvin 
UIsLIgURY) 


‘prumeJ10;yo0zy 


ou0 N 
syeos ‘WINIsa1OTY() 


yeoq [B00] 
‘prueso,yoozy 


prurelo,yooz 


SyeOs “UISLIJURS) 


INGWNLVAUL 
INVLIAOONOD 


DO 
“eWIAZUVId = d 


Xx "PTy Bu ¢'Z 
241 x “prb Bu ¢% 0 


Q x ‘prb “Sul CZ ) 
OI X “pr; “Bu ¢°Z V 
QI X ‘pT ‘sur g°s 
O01 x “prb su oz 
OG X Ayrep "Bur C°Z , 

‘ul Cz Vy 


aG 


1x ‘prb ‘Sul 6°Z Y 


ZX "pred “BUI ¢ (:) 


ox pry “SUI CZ *) 


IX pry 
6X ‘prb ‘su oz y 
Sulyeuiayye 


“pry oul OZ O'd'V 


“eumseld ut uIsdAa) ouTppeIsAdy) 
‘ouryes ul utsdAa, 


autyd 
-ouldai0 N 


NOd 


‘usd A}OWI AY) 
SISOJIPSOLIIJIV PoZT]/V1IUds) 


SaSResIp 
qavoy IyeUINoY yy 
esttydas “g* NO) 


UISII}Uer) 
wINnisaloyy() 
*‘plurelo;yoozy 


snqiqnoe(] 


4801 pod NOd 


sngiqnoe(] 


snyIqnoo¢] 


UDtIN 


UISLIJURB!) 
*prurelo;yoozy 


sngiqnoe(] 


UIDAWIRLIO J, 


‘yeoo] uloBlpOeg snyiqnoe(] 


SYyROg snqiqnoec] 


SHBOG snyziqnoe¢] 
SYHBOG 


SNzIqnIaC] 


Syevog snyziqno9sC] 


GALV at 
LOIAGUd 


(SMUGM ) 
NOLLVUIG 


(A,.LNOQ) | WIAV 


Ayytues §°S"V"t) 


sytyd as “g°N“O) 
eisojdiumey ‘89304 
~eIp ‘uoisueyied AP] 


Aqiytues 
sisoyoAsd 

OAISSAIdEp OUR] 
sisoyoAsd 

pasouseipu/) 


GOVU |XAS |ADV 


‘MH | TE 


LNALLVd 


Iglauer and Simon: Intramuscular J. Chron. Dis 
Injection of Trypsin and Chymotrypsin June, 1958 


Case 5, C. O’B, left tibia Figs. 5-8 Case 31, J. H. W. Lesion over 
May 19, 1955, before treatment. sacrum 
June 18, 1955, ‘ig. 5.—May 18, 1955, before treatment 
Aug. 18, 1955. rig. 6. May 29, 1955, ten days treatment 
Sept. 10, 1955, recurrent lesion 4 is Aug. 18, 1955 
weeks after cessation of therapy rj Nov. 12, 1955 
Healed after 6 weeks further therapy 


Iglauer and Simon Intramuscular J. Chron, Dis 
1958 


Injection of Trypsin and Chymotrypsin June, 


12 Case 3: r+ M ‘igs. 13-14.—Case 23, M.D., 1955. 
Ventral view of original lesion, May ‘jig. 13 Anterior chest, showing dermatitis, 
1955 June 11 
10.—May 28, 1955 ‘ig. 14 wegs, showing recurrence of dermatitis, 
1] June 11, 1955 June 2 


5, after skin grafting 


“ol 7 : . . J 
Xolase INTRAMUSCULAR TRYPSIN, CHYMOTRYPSIN 481 


Number 6 


The following case reports of several interesting or unusual cases in this 


series are presented with Kodachrome pictures of initial lesions and various 


stages of healing. 


CasE 5.—A 73-year-old white man had been admitted to Longview Hospital in 1911, at the 
age of 29, with diagnosis of dementia praecox. An ulcer on the anterior surface of the left tibia 
was noted in 1938, and had been diagnosed variously as gumma, carcinoma, tuberculosis, mycotic 
ulcer, stasis ulcer, and arteriosclerotic ulcer. Treatment had included cod liver oil locally, potas- 
sium iodide and bismuth, elevation of leg with wet dressings, skin grafting, but, apparently, the 
On May 19, 1955, the ulcer measured 7.5 x 3 cm., was 0.75 cm. deep, 


lesion had remained open. 
The tissues of the leg were atrophic and the skin was smooth. 


and had a sharp hard edge (Fig. 1). 
Pulses were absent in the left foot. Chymotrypsin in aqueous solution, 2.5 mg., was given 3 times 
daily intramuscularly. After 1 month the patient was ambulatory, the lesion was clean, shallow, 
and reduced in size to 4.5 x 2.0 cm. (Fig. 2). After 3 months the lesion was completely healed, 
and treatment was stopped (Fig. 3). On Sept. 10, 1955, 2 small recurrent lesions were noted 
(Fig. 4). After 6 weeks’ therapy with Parenzyme, 2.5 mg., intramuscularly 3 times daily, these 
lesions healed and have remained healed. 

Case 31.—A 50-year-old white man with dementia paralytica and urinary and fecal incon- 
tinence was seen on May 18, 1955, with a very large, irregularly shaped ulcer over the sacrum 
(7.5 x 13 cm.) of unknown duration (Fig. 5). Chymotrypsin in saline 2.5 mg. 4 times daily in- 
After 10 days of treatment, the lesion was granulating in remark- 


tramuscularly was initiated. 
The lesion showed continued 


able fashion, with some epithelial ingrowth at the edges (Fig. 6). 
improvement, crystalline trypsin being substituted at times for chymotrypsin without noticeable 
difference in effect (Fig. 7). In 6 months the lesion had healed completely (Fig. 8). 

Case 33.—A 55-year-old white man with central nervous system syphilis and aortic insufh- 
ciency was given norepinephrine by continuous intravenous drip on May 6, 1955, for shock sec- 
ondary to paroxysmal atrial fibrillation. Following accidental extravasation into the subcutaneous 
tissues of the forearm, an extensive area of necrosis developed. On May 18, the lesion, covered 
by a crust, involved almost the entire circumference of the arm, sparing 2 cm. on the radial side; 
it measured 12 cm. in length on the dorsal surface and 10 cm. on the anterior surface (Fig. 9). On 
May 18, chymotrypsin 2.5 mg. intramuscularly four times daily was begun. In 10 days the slough 
had separated, showing healthy granulation tissue beneath (Fig. 10). On June 11, the lesion was 
somewhat smaller with clean granulation tissue (Fig. 11). At this time the treatment was changed 
to crystalline trypsin 2.5 mg. twice daily intramuscularly in aqueous solution and continued until 
June 17. On June 15, 1956, skin grafting was carried out with good results. Fig. 12 shows the 
appearance 2 weeks after surgery. 

Cask 8.—This 47-year-old white man developed a pressure ulcer 3 x 5 cm. on the left calf, 
1 week after application of a cross-leg cast to immobilize his legs following a skin graft. After 
trypsin in oil 2.5 mg. 3 times daily had been given intragluteally for 8 days, pain, local heat, 
redness, and swelling were noted in the right gluteal area. No local findings were noted in the 
opposite buttock, although injections had been given from the same lot. Signs of inflammation 
disappeared in 5 days without specific therapy. The pressure ulcer practically closed. Animal 
tests with the vial from which the injections had been given revealed no contamination and no 
unusual local reaction. 

CasE 23.—A 61-year-old white woman was seen on May 29, 1955, with a 1 cm. deep 4.5 x 4.0 
cm. decubitus ulcer over the sacral area, which had failed to heal under therapy with Azochloramid 
pack, Gantrisin 1 Gm. orally 3 times daily, and multivitamins. She had previously been admitted 
on several occasions to the hospital ward for anorexia and marked debility. On June 1, crystalline 
trypsin 2.5 mg. 3 times daily intramuscularly was started. After 1 week, a generalized maculo- 
papular eruption developed (Fig. 13), trypsin was stopped, and antihistamine therapy was given. 
The eruption cleared, and crystalline trypsin administration was resumed on June 18. On June 
23, edema of the hands occurred, followed by a recurrence of the generalized eruption (Fig. 14). 
Trypsin administration was again stopped, but despite therapy with Benadryl and other meas- 
ures, the skin lesions remained severe, and the patient became weaker. She died on July 12 


Post-mortem examination was refused. 


IGLAUER AND SIMON 4. Gee: ek 


DISCUSSION 


The mode of action of trypsin given by injection is difficult to explain since 
no one, including the authors, has been able to demonstrate increased plasma 


proteolytic activity with doses ordinarily used. However, many investigators 


have advanced various theories or concepts as to the mechanism of the anti- 
inflammatory effect and the thrombolytic effect of trypsin. 

Moser’? based on the work of Menkin,* Guest and associates,’ Shulman,!° 
Spector,'! and Grob” believed that under the excessive local action of proteo- 
lytic substances released from organisms, leukocytes, and injured tissues, a 
concentration of polypeptides that stimulates the inflammatory process is pro- 
duced; the natural anti-inflammatory responses of the body involve prominently 
an elevation of antiproteolytic activity, such activity probably residing in several 
different agents. Trypsin given intramuscularly, by elevation of the level of 
serum antiproteolytic activity, as demonstrated by Grob,” indirectly promotes 
inhibition of polypeptide production, thereby halting the local inflammatory 
process. 

Martin™ believes that in the initial inflammatory reaction the pore size 
of the protein mesh in the capillary cells and tissues is modified to permit passage 
into the tissue spaces of small molecular units and macromolecules. Fibrinogen 
passing through the protein network is converted into a labile form of fibrin 
thus blocking and trapping intercellular fluid. Biological continuity is eliminated, 
isolating the lesion. Parenteral trypsin is thought to act by transfer to the in- 
flammatory site, causing depolymerization of the fibrin. With this depolymeri- 
zation the molecular size of the fibrin is reduced and the macromolecules are 
removed from the protein network. Porosity is increased, intercellular fluid is 
released, restoring biological continuity. This permits edema and inflammation 
to subside and the multiple defensive forces of the blood to come into play. 

Innerfield'* advanced a similar explanation. He postulated that parenteral 
administration of trypsin restores the ‘‘required rate of proteolytic enzyme- 
protein substrate interaction at the inflammatory site, thus promoting enzymatic 
sequences that augment the host reaction to injury.’ The consequences include 
enhancement of phagocytosis, decreased viscosity of tissue fluids and lysis of 
interstitial lymphatic and capillary barriers. ‘Tissue permeability’’ and blood 
flow are thereby restored, and resolution of inflammation occurs in the formerly 
“isolated” area. 


CONCLUSIONS 


1. Thirty-three patients with ulcerative lesions were treated by intramuscu- 
lar injections of trypsin and chymotrypsin in solution and a suspension of trypsin 
in sesame oil. Of this group 64 per cent showed improvement. 

2. Sixty-one per cent of the 13 patients with decubitus ulcers and 63 per 
cent of the 19 patients with ulcerative lesions of the lower extremity showed 
improvement. 

3. In 1 patient with necrosis following extravasation of norepinephrine 
solution, injection of trypsin apparently hastened separation of the slough and 


granulation of the wound. 
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4. Severe generalized maculopapular dermatitis occurred in one patient, 
and in another a localized inflammatory reaction developed at the site of injection 


and then subsided spontaneously. 
5. No fibrinolytic activity was found in the plasma after single or multiple 


injections of trypsin. 
6. The various theories for the mechanism of action of trypsin in healing 
are briefly summarized. 
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DRUG THERAPY IN PRIMARY HYPERTENSION IN RELATION TO 
THE SEVERITY OF THE DISEASE 
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Gop, M.D.,*** anp STANLEY R. DRAcHMAN, M.D.**** 


New York, N.Y. 


From the Mount Sinai Hospital, New York 


(Received for publication March 26, 1958.) 


N AN ambulatory clinic devoted to the treatment of hypertension, the response 

to therapy with a variety of drugs was evaluated in 116 patients over a period 

of 314 years. The mean period of observation of patients under treatment was 
9.3 months + S. D. of 7.6 months. 

Blood pressures were measured in the erect and supine positions many times 

before and during treatment in all patients. Also, the usual historical and clinical 

studies were carried out in each case to exclude patients with hypertension second- 


ary to such diseases as chronic glomerulonephritis, chronic pyelonephritis, poly- 


cystic kidneys, pheochromocytoma, Cushing’s syndrome, and coarctation of the 
aorta. The drugs used for treatment were Rauwolfia serpentina derivatives, 
including crude root, alseroxylon fraction, reserpine, rescinnamine, and recanes- 
cine; Veratrum derivatives, including various Veratrum extracts and protovera- 
trine; phenoxybenzamine hydrochloride, hydralazine hydrochloride; and both 
orally and parenterally administered ganglion blocking drugs, including hexa- 
methonium and pentolinium. These drugs were administered singly to some 
patients and in different combinations to others. 

The patients were divided into three groups according to the severity of 
the disease. The ‘‘mild’’ group consisted of those patients with persistently 
elevated blood pressure but no evidence of organic involvement. The “‘severe’’ 
group consisted of those patients with more elevated blood pressure, and involve- 
ment of two or more organs, such as kidney, heart, or brain, and with Grade 2 
to 4 retinopathy. The ‘‘moderate”’ group were patients somwehere between the 
mild and severe. 

Response to treatment was also divided into three groups, ‘‘good,”’ ‘‘fair,”’ 
and “‘poor.’’ A good response was considered to be a substantial drop in blood 
pressure to normal or near normal levels together with regression, where present, 
of other objective manifestations of the disease, as in the kidneys, eyegrounds, or 
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heart. A poor response was no change or an equivocal change in blood pressure 
with no regression of the other manifestations of the disease, whereas a fair re- 


sponse was somewhere between the good and poor response. 


RESULTS 


The results are summarized in Tables I, II], and III. The blood pressures 
recorded prior to treatment are the lowest and highest of from three to ten 
readings regardless of the position of the patient when the blood pressure was 
determined. The blood pressures during treatment are the lowest maintained 
pressures and represent an average of at least 3 blood pressures in each case. 
Where wide discrepancies occurred, the lowest and highest blood pressures were 
recorded. 

A good response was observed in 42 per cent of the 116 patients treated, 
58 per cent exhibiting a fair to poor response. The effect of treatment was better 
in the initial or mild stage of the disease (good response in 20 of the 30 cases) 
than in the moderate (good response in 9 of the 20 cases) or severe stage (good 
response in 20 of the 66 cases). The other manifestations of hypertension, 
including subjective symptoms, heart size, eyeground changes, electrocardio- 
graphic evidence of heart strain, also reverted toward normal in many of the 
patients in whom the blood pressure was significantly lowered. 

Our experiences with the various drugs used did not differ significantly from 
those reported by others.'?* The various rauwolfia preparations were all similar 
in their effects provided equivalent dosages were employed. The usual side 
actions of diarrhea, nasal stuffiness, drowsiness, etc., were encountered without 
necessitating cessation of therapy. The most serious side action of the rauwolfia 
drugs was psychic depression. This always made cessation of therapy manda- 
tory but was not encountered in this series in more than 5 per cent of the cases. 

The Veratrum drugs were used sparingly and with diminishing frequency 
as time went on. They seemed to add but little to therapy with rauwolfia drugs. 
Tolerance developed frequently, and anorexia, nausea, and vomiting often be- 
came problems as the dosage was increased. Phenoxybenzamine hydrochloride 
was used only once and achieved a temporary reduction in blood pressure in that 
case. 

Hydralazine hydrochloride seemed to have its chief value in the more ad- 
vanced cases of hypertension. A dosage of 300 mg. daily was never exceeded, 
and no case of lupus erythematosus-like reaction was encountered. The other 
annoying side actions, such as angina pectoris, tachycardia, skin eruption, 
dyspnea, edema, diarrhea, nausea, and vomiting, were not uncommon and occa- 
sionally necessitated cessation of therapy. 

The ganglion blocking drugs, like the rauwolfia drugs, had actions similar 
to each other. Pentolinium seemed more readily absorbed from the intestinal 
tract than hexamethonium, and on parenteral administration the effect of pen- 
tolinium seemed more prolonged than that of hexamethonium. Hexamethonium 
and pentolinium were administered either parenterally or orally in 17 cases. 


Experiences with mecamylamine and chlorisondamine are not recorded in this 


series. The most important side action was collapse, brought on at least in part, 
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by postural hypotension. The most annoying side action was constipation. 
This could be combated with some success by pilocarpine and neostigmin ca- 
thartics, and enemas. Collapse was avoided by regulation of dosage and oc- 
curred less frequently with parenteral than with oral medication and less fre- 
quently with the better absorbed drug. Blurring of vision, dry mouth, impo- 
tence, and bladder dysfunction were also observed occasionally. Impotence 
could be corrected by strategic omission of a dose of the drug. Tolerance to 
all these preparations developed within a period of several weeks and dosage 
had to be increased accordingly to maintain the desired effect. 


DISCUSSION 

These experiences indicate that drug therapy is effective in lowering the 
blood pressure and in modifying the course of primary hypertension in at least 
42 per cent of ambulatory patients treated, the remaining 58 per cent being rela- 
tively unaffected by therapy with the usual drugs. There is hope that this 58 
per cent of relative unresponsiveness may be reduced further by the more vigorous 
use of drugs such as hydralazine and by salt depletion, both of which seem to 
affect the intrinsic blood flow or resistance rather than the neurogenic factor,”?:** 
and also by the use of more potent drugs directed at the neurogenic factor where 
that can be demonstrated to exist. The more favorable effect of treatment in 
the ‘‘mild”’ than in the ‘‘severe’’ group, in this series as well as in others,*° would 


seem to favor earlier treatment. 


SUMMARY AND CONCLUSIONS 


One hundred sixteen patients with primary hypertension were observed 
under treatment with drugs administered singly or in various combinations over 
periods varying from 1 month to 3!5 years. The drugs used were Rauwolfia 


serpentina derivatives, including crude root, alseroxylon fraction, reserpine, 
rescinnamine and recanescine; Veratrum derivatives, including various Vera- 
trum extracts and protoveratrine; phenoxybenzamine hydrochloride; hydralazine 
hydrochloride; and both orally and parenterally administered ganglion blocking 
drugs, including hexamethonium and pentolinium salts. The response to therapy 
was better in the early mild than in the more advanced severe hypertensive pa- 


tient. 


We are grateful to Dr. J. C. Saunders and Dr. E. H. Sullivan of Ciba Company for supplies 
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and B. We are also grateful to the many physicians and nurses in the Hypertension Clinic of 
the Mount Sinai Hospital for the clinical management of our patients. 
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T HAS been shown in previous studies that neurogenic vasoconstriction is 
increased in the digits of patients with primary hypertension in comparison 
with normotensive subjects.!. It has also been demonstrated that in these hy- 


pertensive patients there is a decrease in the intrinsic caliber of digital blood 


vessels over that of normotensive subjects, as determined from flow-pressure 
ratios (radius equivalents) in the vasodilated state.'? An attempt was hence 
made to correlate these values as obtained from digital circulatory tests, both 
with the severity of the disease and the subsequent results of therapy. These 
tests were performed in 41 patients selected at random from 116 patients treated. 
In 8 of these 41 patients, the tests were repeated during the period of treatment 
with drugs, and in 5 patients during a period of treatment with placebos. 

The circulatory test was carried out as follows: blood pressure and blood 
flow were measured in the third or fourth digit by methods already described,'* 
both at rest in bed at room temperature varying between 26 and 29° C. and also 
after inhibition of sympathetic nerve discharge by indirect heat for one-half an 
hour or more until sweating appeared, supplemented by the intravenous injection 
of 0.8 mg. per kilogram of 2,6 dimethyl-1, I-diethyl piperidinium bromide (SC 
1950). By methods described elsewhere! the flow-pressure ratios were converted 
into radius equivalents of the dilated and constricted blood vessels and the work 
and force of vasoconstriction were calculated. 

Several precautions must be exercised in the interpretation of these tests. 
Room temperature during the test must be maintained between the indicated 
limits. If this is not done, the results become more difficult to interpret. If 
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blood flow after vasodilatation in a patient not in the malignant phase of hyper- 
tension is well below the lower limit of normal, the test should be repeated. 
This will happen in from 5 to 10 per cent of patients tested. If patients with 
complicating overt peripheral vascular disease, such as Raynaud’s disease or 
thromboangiitis obliterans, are tested, the results will require special interpreta- 
tion. Patients with severe complications of hypertension, such as cerebrovascular 
accidents, coronary occlusion, heart failure or uremia, should be tested, if at all, 
with great caution. We have had no single untoward effect from the test in this 
series and in a much larger series of normotensive patients, despite the fact that 
the test is done by a technician under the supervision of a physician, who gives 
the injection. A device for elevating the foot of the bed in case unusual hypoten- 
sion is produced, should be available, as should norepinephrine and methoxamine 
hydrochloride. We have never, in this series, had to employ any measure other 
than elevation of the foot of the bed, and that in only an occasional patient. 

The disease in each patient was classified as ‘‘mild,’’ ‘‘moderate,”’ or ‘‘severe’”’ 
on the basis of clinical criteria already set forth, and the response to therapy as 
“good,” ‘‘fair,”’ or’ poor’? according to standards previously described.4° No 
significant differences were found between the ‘‘moderate’’ and 


“ec 


severe’ groups 
or between those with a “‘fair’’ or ‘“‘poor’’ response with reference to digital cir- 
culatory studies. The ‘‘moderate’’ and “‘severe’’ groups were therefore consoli- 
dated and compared with the ‘‘mild”’ group; and also the groups with a “‘fair’’ 
or “‘poor’’ response were consolidated and compared with the group having a 
“good” response. 

RESULTS 

There was no correlation between the severity of the disease and the extent 
of the increase in neurogenic vasospasticity as measured by the work of vaso- 
constriction. The only value that could be correlated at all with the clinical 
estimate of severity was the intrinsic digital vascular caliber or radius equivalent 
(derived from the flow-pressure ratio) in the vasodilated state. The difference 
between the ‘‘mild’’ and the ‘“‘moderate to severe’ groups, however, was signifi- 
cant only to the p < 0.1 limit of confidence, so that only values at the lower 
or upper extremes were of any diagnostic or prognostic value in an individual 
patient (Fig. 1, Tables I and IT). 

Response to therapy could be correlated only with digital vasoconstriction 
of sympathetic nervous origin as measured by the work of vasoconstriction prior 
to treatment. This correlation, too, was imperfect, the difference between the 
‘“‘sood"’ and the ‘‘fair to poor’’ responders, as far as digital vascular work was 
concerned being significant only to the p < 0.1 level. Only in those cases at 
either extreme, that is, with very high or especially with very low or no vaso- 
constrictive work values, could digital circulatory studies to be used to predict the 
response to therapy (Fig. 2, Tables I and IT). 

It is clear, however, from Fig. 3 and Table II that in the 8 cases studied the 
work of vasoconstriction could always be demonstrated to decrease when the 
patient was under treatment with a variety of drugs and to increase again with 
placebo therapy in 4 of the 5 cases studied. The fifth case in which it decreased 
with placebo was probably one of those familiar instances in which a patient with 
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neurogenic hypertension responds to any kind of attention or treatment. The 
only other effect observed in these studies was an increase in intrinsic digital vas- 
cular caliber in cases where hydralazine was given, although this was not con- 
sistent. 


DISCUSSION 


It is apparent that digital circulatory studies are in general not well cor- 
related with the severity of primary hypertension except perhaps as the disease 
approaches the so-called ‘‘malignant’’ phase. This is not unexpected, since it 
is known that the arteriolosclerosis associated with hypertension involves dif- 
ferent arterial beds in varying degree and at a varying pace. 

What is more, most cases cannot be selected or rejected for treatment on 
the basis of digital circulatory studies alone unless they show extreme vaso- 


spasticity, on the one hand, or little or none, on the other. This may be consid- 


ered an inherent limitation of the technique or perhaps even a failure to effect 
adequate vasodilatation by means of the testing procedure in the more severe 
cases. Another possible explanation of the results, however, is that the predictive 
value of the test was not as good as it might have been because some patients 
were inadequately treated. Treatment of ambulatory patients must necessarily 
be more conservative than that of hospitalized patients and is more often limited 
by side actions of drugs, patient resistance, and other factors. With improvement 
of therapy with saluretics it might be possible along with the effects of hydralazine 
to observe a more consistent increase in intrinsic digital vascular caliber.*:7 Also 
the use of more potent and easily managed ganglion blocking drugs which can 
be given by mouth and are now available might make it possible to move some of 
the patients from the ‘‘fair to poor”’ into the ‘‘good”’ group of responders to treat- 
ment. This could increase the predictive value of the test in the future and thus 
provide a means for indicating in more cases when treatment should be pursued 


more vigorously and when withheld or administered with caution. 


SUMMARY 


1. Digital circulatory tests were carried out prior to treatment in 41 cases 
of primary hypertension and repeated during a period of treatment with drugs 
in & patients, and during a period of placebo therapy in 5 patients. 

2. Intrinsic vascular caliber as derived from the flow-pressure ratio in the 
vasodilated state was somewhat decreased in the ‘‘moderate to severe’’ as com- 
pared to the ‘‘mild”’ cases. 

3. Neurogenic vasoconstriction as measured by the work of digital vaso- 
constriction was somewhat increased prior to treatment as measured in the 
“good” as against the ‘fair to poor’ responders. The overlap, however, was too 


great for individual predictions except for the extreme values. 
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INTRODUCTION 


| eee paper will attempt to review and evaluate the published experimental 
evidence on the efficacy of meprobamate (Miltown, Equanil) in the manage- 
ment of anxiety. We will not include those studies that discuss anxiety only 
indirectly. That such a review is needed is indicated by the rapid and extremely 
wide acceptance accorded the compound since it was introduced in 1955. Thus, 


according to Krantz and Carr’s pharmacology textbook': ‘There is perhaps 
no other drug introduced in recent years which has had such a broad spectrum of 
clinical application as has meprobamate. Asa tranquilizer, without an autonomic 
component in its action, and fraught with a minimal (sic) of side effects, mepro- 
bamate has met a clinical need in anxiety states and many organic diseases with 
a tension component. That it has met this clinical need is evinced by the fact 
that it is the most frequently prescribed of all drugs today.”’ 

Beckman,” in his textbook, writes: “The tranquilizing, or ataraxic, proper- 
ties of this drug are outstandingly exemplified in psychoneurotic individuals with 
the irrational fears and dreads characterizing the anxiety state, and in lessening 
the bodily tensions, irritability and difficulty in concentrating of such persons.” 

The Council on Pharmacy and Chemistry of the American Medical Asso- 
ciation’ states that meprobamate seems to be useful “. .. as a tranquilizing agent 
that can be employed in place of potent sedatives and along with psychotherapy 
in the management of psychoneurotic anxiety and tension states.”’ 

The published papers are reviewed in four sections, corresponding to the 
different kinds of patients studied: (1) psychiatric outpatients and private 
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office patients; (2) hospitalized psychiatric patients; (3) patients with anxiety 
accompanying physical complaints and therapeutic procedures; and (4) alco- 
holics. There then follows a section on the comparison of meprobamate with 
standard drugs used for the same reasons, and, finally, our conclusions. 

In discussing the papers reviewed in this article, we have been guided, as 
to our confidence in the results, by the degree of experimental control exercised 
by the investigators; that is, the degree to which possible sources of bias were 
removed or compensated for. The minimum precautions needed to collect data 
free of bias are outlined in numerous sources (e.g., Bradford Hill,‘ Finney,°® 
Lasagna®). These include: (1) random allocation of subjects to the various 
treatment groups or to different sequences of treatments; (2) inclusion of a group 
receiving placebo or ‘“‘standard medication”; and (3) ignorance, on the part of 
both observers and subjects, of which patients receive which treatments. Only 
a handful of the studies on meprobamate meet these criteria. The objection that 
double blind designs militate against the discovery of real effects is so nonsensical 
that we shall not bother to discuss it. 

We have not tried to evaluate the reliability or validity of the techniques 
used to gauge response to the drug. But we would like to note that, for the most 
part, these techniques seem to be singularly inadequate, and reflect a lack of 
appreciation that a reliable index of effect is needed in order to make a reliable 


judgment of efficacy. 
NEUROTIC AND PSYCHOTIC OUTPATIENTS AND PRIVATE OFFICE PATIENTS 


The two studies that first reported impressive results for meprobamate in 
clinical psychiatry are those by Borrus’ and by Selling*. These studies appeared 
in the same issue of the Journal of the American Medical Association. They are 
the papers most frequently referred to by subsequent writers. For these reasons 
we will discuss them in some detail. 

Borrus studied 104 patients, 59 men and 45 women, ‘‘who were a random 
selection from those referred to me in private practice for neuropsychiatric 
examination and treatment during a 12 month period in 1953-1954.” The actual 
procedure used in selecting patients is not given. Patients received one to six 
400 mg. tablets of meprobamate daily for lengths of time varying from 2 weeks 
to 6 months. Dosage was not specified more precisely. Sixty-seven were diag- 
nosed as showing anxiety reactions, either acute or chronic. The other 37 patients 
fell into eight categories, ranging all the way from drug addiction through schiz- 
ophrenia to reactive depression, with no one of these categories including more 
than 9 patients. We will therefore focus our attention upon the anxiety reactions. 

The 67 patients diagnosed as displaying anxiety reactions were divided into 
four groups at the end of the study. Twenty (30 per cent) were labelled “‘re- 
covered.” Included here were “patients whose symptoms subsided completely, 
both subjectively and objectively, and who returned to work and became socially 
productive.”’ Twelve (18 per cent) fell into a “‘very favorable” category: ‘‘pa- 
tients in whom the symptoms subsided considerably, subjectively and objectively, 
and who, when they returned to work, became socially productive and either 
tolerated the minor symptoms or were undisturbed by them.”’ Twenty (30 per 
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cent) showed ‘“‘some favorable effect’’: ‘patients in whom there were some favor- 
able effects after medication, subjectively, and who became socially productive 
but were still looking for something further in the way of improvement.”’ And 
15 patients (22 per cent) “reported no effects on their symptoms from medica- 
tion.” 

These results are striking. If they adequately reflected the performance 
of the drug it would be fair to say that a major advance in the management of 
anxiety had been made. Unfortunately, no such conclusion is possible. The 
control procedures necessary to insure valid results were not followed. No 


attempt was made to collect the data without bias: the physician who made the 


evaluations knew what the patient was taking, and no placebo controls were 
used. Borrus did use patients who had ‘failed to respond to mephenesin and 
barbiturate therapy.”’ (The barbiturates are not again mentioned but the author 
mentions in his discussion that the anxiety reaction patients received a 2-week 
course on mephenesin—to which “they had either failed to respond or felt only 
a slight effect from it’’—before they were started on meprobamate.) This pro- 
cedure might help to screen out some of the patients who would react favorably 
to anything given them by a physician. It is not a control procedure that will 
insure that any effect found at the end of the experiment is in fact due to the 
drug given during the course of the trial. It can be especially misleading when 
the length of time covered is many months, given the amount of spontaneous 
change to be expected in neurotic patients. And it can be even more misleading 
when the physician apparently does not limit his participation to an impersonal 
doling out of tablets. Borrus states: ‘The effectiveness of Miltown in anxiety 
and tension states is very encouraging and emphasizes its value as an adjunct 
to psychotherapy.’ (Italics ours.) This leads us to believe that the glowing 
results of the clinical trial may be, at least in part, a glowing tribute to Borrus’s 
abilitv as a psychotherapist. Unfortunately, given the experiment as it is re- 
ported, it is impossible for the reader to conclude anything at all about the unique 
contribution of the drug. 

The Selling study was also performed on office patients. Selling treated 187 
subjects, usually with 400 mg. t.i.d., for from less than one to more than 15 
months. Of these, 43 were diagnosed as showing tension states and 29 as showing 
anxiety states; 19 were diagnosed as conversion hysterics, 16 as showing involu- 
tional depression. The other 80 patients were distributed over 12 other categories. 
recovered,” 24 (56 per 
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Seventeen of the tension state cases (40 per cent) were 
cent) were “improved.” Ten of the 29 anxiety state patients (34 per cent) 
were “‘recovered’’; 17 (59 per cent), ‘“improved.’’ Comparable figures for the 
19 conversion hysterics are 6 (32 per cent) ‘‘recovered,” 6 (32 per cent) ‘“‘im- 
proved’; for the 16 involutional depression cases, 6 (38 per cent) ‘‘recovered”’ 
and 7 (44 per cent) 

These results are once more remarkable and once more uninterpretable. 


‘ 


‘improved.”’ 


“All patients had regular sessions of psychotherapy in addition to treatment with 
the drug,”’ says Selling. Logically, the results, even if trustworthy, are as much 
evidence for the efficacy of the psychotherapy as they are evidence of the potency 
of the drug. But in the absence of an adequate control group nothing can be 
concluded from the data reported. Selling did recognize the necessity for some 
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sort of control and switched 16 patients from the drug to placebos. He reports: 
“Before the end of a week, all of them complained so much about the return of 
their symptoms that they had to be returned to Miltown therapy immediately.”’ 
This attempt to control for some of the factors that could be accounting for the 
purported drug effect fails for at least two reasons. First, the author does not 
tell his readers just how the 16 patients who were switched in this way were 
chosen. Of what subgroup of the 187 patients were they representative? Second, 
Selling was not “blind” in making his determinations of improvement or lack 
of improvement after the placebo therapy. It is not known to what extent bias 
has entered into these judgments. 

The enthusiastic reports of Borrus and Selling have been followed by a 
barrage of other enthusiastic, uncontrolled, clinical reports. A fair proportion 
of these are so poorly executed or reported that they warrant no discussion. We 
will also disregard casual observations (Dixon®), case studies (Ruchwarger,!” 
Follin, Sigg, Pivet, and Girard"), and experimental studies on fewer than 10 
subjects (Dierkens and Van Reeth”). A few uncontrolled studies will be discussed 
in each section of this review. These will be chosen because they either give 
some surface appearance of validity, illustrate a common defect in experimental 
design, or have been widely cited. 

Uncontrolled studies, usually reporting excellent results, were made by 
Osinski,!® Schneider and Villa,'* Jurquet-Maillet, Rance and Roger,’ Floris and 
Rambelli,!® Catalano-Nobili and Cerquetelli,!7 Genevard,!* Berglund, Blumenthal, 
and Flordh,'® Hé@rsdal,?° Fasanaro and Ventra,?! Millen,” Bolzani,”> Jares, 
Cione, and Ragazzi,** Dierkens and Van Reeth,!? West and daFonseca,” and 
Folkson.”® With all the sources of bias that can influence uncontrolled observa- 
tions, especially under these conditions, it is impossible to conclude anything 
at all from these reports. 

McLaughlin®’ reported on a 2-year study of 34 out-patients, who, it was 
said, had not responded under previous psychiatric treatment. These patients 
were informed that they were going to receive a new drug, and that it would not 
cure them, but would “probably help them.’’ Almost all (32) of the patients 
improved. But, in addition to meprobamate, treatment included individual 
and group psychotherapy, E.C.T., visits to patients’ homes by a psychiatric nurse, 
and help from social agencies. It is rather dangerous to infer from such a study 
that improvement, even if demonstrated—and there is no conclusive evidence 
for this—is due, even in part, to the drug. 

Phillips?’ also confounded drug administration and psychotherapy, as did 
Dickel, Dixon, Wood, and Shanklin,” whose patients also were taught Jacobson’s 
technique of progressive relaxation. Gardner*® made the same type of error. 
Kaufmann, Burner, and Trollux*! did not use a placebo, they wrote, because the 
drug had already been shown, by others, to be effective. Moreover, their patients 
were encouraged to believe that they would be helped by the medication. In 
addition, most of the patients were undergoing psychotherapy at the time. It 
is hardly surprising that the authors reported beneficial results. 

Besides performing the uncontrolled studies listed above, West and 
daFonseca® and Folkson®?* made controlled studies of the drug. The former 
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authors compared meprobamate (400 mg. t.i.d. plus 400 to 800 mg. at night) and 
placebo in a double blind study of 26 outpatients with chronic anxiety. Half of 
the group started on each treatment, then switched to the other after the next 
visit to the clinic. Patients varied in the number of times they returned to the 
clinic and thus in the number of judgments they made of the benefit derived from 
treatment. A total of 71 such judgments were analyzed. The authors report 
the number of judgments that were categorized ‘Benefit’? and ‘No benefit’’ 
under each of the two treatments. Under meprobamate 21 of these judgments 
were scored ‘Benefit’? while 14 were scored ‘No benefit.” Under placebo the 
totals were 12 for ‘Benefit’? and 24 for “‘No benefit.”’. A chi-square test proved 
significant, but it is inappropriate because the judgments were obviously not 
independent, several being contributed by each subject (Lewis and Burke*’). 
It is therefore impossible to evaluate the data presented. It might be noted 
also that the method used to report the results of the trial did not take ad- 
vantage of the fact that each patient had served as his own control. The cor- 
rect analysis for data of this tvpe is given by Siegal.** 
Folkson?® studied 23 outpatients in a double blind fashion. Only patients 
“showing tension irrespective of diagnosis’’ were used, with “the great majority 
. suffering from either acute or chronic anxiety states, or depression associated 
with tension.”’ He gave them either placebos or meprobamate 400 mg. t.1.d. 
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or q.i.d., raising the dosage after a while to 800 mg. t.i.d. or q.i.d. in 5 cases. 
Patients were switched to the alternative treatment at each visit to the clinic. 
How much time elapsed between visits was not specified. The length of the 
trial averaged two months. 

Only 3 of the 23 patients showed improvement on the drug and not on the 
placebo. The rest either showed equal improvement with both treatments or 
did better on placebo. 

Another double blind study was carried out by Koteen.*! He used 25 pa- 
tients who presented symptoms of ‘‘anxiety, muscle tension, restlessness and 
irritability.”’ The physician gave the patient a coded bottle of 50 tablets of 
either meprobamate or placebo, telling him “he was receiving a new drug which 
might be of help to him. He was told further that if the agent failed to be of 
help he would be given a larger dose the next time.’’ Regardless of whether he 
reported being helped or not, the patient received another bottle of tablets 
whose contents were unknown to both patient and physician. The dosage was 
usually 400 mg. three or four times a day, but in some cases the dosage apparently 
was tripled. 

A total of 73 bottles, 37 of the drug and 36 of placebo, were judged by the 
25 patients. Patients varied greatly in the number of judgments that they con- 
tributed: 2 took only one bottle each before stopping participation; 3 took 
eight or nine bottles each. The author pools all 73 judgments to show that 21 
of the 37 bottles of meprobamate and 23 of the 36 bottles of placebo effected 
improvement. This method of tabulating the data is the same as that used by 
West and daFonseca® and the same objections apply. However, Koteen gives 
6 case histories which account for half the data in the study. It can be inferred, 


from inspection of these, that a more sophisticated analysis of the raw data 
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would not refute the author’s conclusion that he could find no difference between 
the drug and placebo in relieving the symptoms shown by his patients. 

Far and away the most sophisticated clinical trial on outpatients was done 
by Raymond, Lucas, Beesley, O’Connell, and Roberts.*» They studied a hetero- 
geneous group attending an outpatient psychiatric service. Almost all patients 
attending during the period of the trial were used, the criterion for inclusion 
being only that they had a “tension component”’ in their symptomatology. The 
following drugs, in the daily doses given, were studied: amobarbital (Amytal) 
300 mg., benactyzine (Suavitil) 6 mg., chlorpromazine 150 mg., meprobamate 
2,400 mg., ‘“‘Sedaltine’”’ (a preparation including 1.50 mg. Rauwolfia, 55 per cent 
alkaloids, 600 mg. mephenesin, 390 mg. Bromvaletone, 1,170 mg. Carbromal, 
and 600 mg. aluminum hydroxide), and placebo. Each patient was given the 
six treatments for successive 2-week periods. ‘‘He was told that he was taking 
part in a trial to find out which of several tablets was best for him.” Each day 
he recorded his judgment of the effect of the drug on a five-point scale, ranging 
from “‘very poor’ to “very good.’ Both patient and physician were kept una- 
ware of the identity of the particular treatment in use at any given time. 

Seventy-nine patients started the study, but only 51 yielded data. Four 
turned in unusable forms, and 24 stopped coming to the clinic before the whole 
trial ended. These dropouts were shown not to be related systematically to the 
particular drug the person was on when he failed to return. Thus, it is probable 
that they did not bias the study. The order of treatment was so balanced as to 
make comparisons among drugs solely the reflection of differences among drugs, 
with several conceivably biasing factors held constant. 

The results were straightforward. The amobarbital proved significantly 
better than all the rest (p = 0.05). The other drugs and the placebo did not 
differ among themselves. In terms of the average response, on amobarbital 9 
patients called it poor or very poor, 9 found no effect, and 33 said it was good or 


very good. Comparable figures for meprobamate are 17, 9, and 25; for placebo, 
21, 8, and 22; for chlorpromazine, 26, 6, and 19; for benactyzine, 23, 10, and 18; 


and for Sedaltine, 22, 4, and 25. 


HOSPITALIZED NEUROTIC AND PSYCHOTIC PATIENTS 


Meprobamate has also been used to treat hospitalized mental patients, 
The studies reported in this section deal with this facet of its use. Most of these 
suffer from the same lack of experimental rigor that is typical of the studies re- 
ported in the other sections. 

For instance, Collomb, Miletto, and Chaupin*® treated 36 patients ranging 
in diagnostic category from chronic schizophrenia to tension states and report 
that 80 per cent of these responded favorably to meprobamate. Tension states, 
psychomotor agitation, and insomnia were apparently most affected by the drug. 
No controls were used, although the authors state that 23 of the 36 were previously 
treated with chlorpromazine, reserpine, or shock, and did not respond. The 
necessity for a concurrent control group seemed not to be appreciated. 

Uncontrolled observations have also been offered by Smigel,*? Bower,*® 
Collomb and Miletto,*? Favier, Juillet, Bernat, and Lapierre,*® Ferrari,"! Hift, 
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Krypsin-Exter, and Solms,” Hormia,*® Kaufmann, Burner, and Trollux,*! Miiller,“4 
Micheletti and Inga,*® and Racamier, Blanchard, and Faueret.*® 

Pennington’s report of her study*? of 300 psychotics is somewhat confusing. 
One hundred of her patients were on placebo for 2 months before being put on 
meprobamate for an unspecified length of time. Two hundred were never given 


placebos. The results for all 300 are lumped together in one table. On page 257, 


the beginning dose is stated to be “two 400 mg. tablets twice a day.’ But on 
page 259, a case that began with a dose of ten 400 mg. tablets twice per day is 


reported. In her table, 9 of the 300 patients are listed as complete remissions, 
while in a paragraph on the same page it is stated that 60 patients had left or 
were waiting to leave following meprobamate treatment. Pennington’s results 
are further clouded by her report that one of the patients accumulated a hoard 
of 62 tablets by saving those given to her plus those ‘‘discarded by other pattents.”’ 
(Italics ours.) Was there no control, then, over dosage and dosage schedule? 
In view of these and other contradictions, any conclusions based on the data 
presented are gratuitous. The author also makes several statements about the 
For instance, she says that the drug ‘‘calms and quiets without 


drug’s action. 
How the relative cloudiness of consciousness was meas- 


clouding consciousness.” 
ured is not stated. It is said that the patient’s “environment does not disturb 
him. Logical thinking returns and in many cases, when environmental tensions 
lessen, delusions and hallucinations are obviated with the support afforded his 
ego by this medication.”’ If data exist on these points, they are not presented in 
the published report. 

Pennington*® also reported a double blind study on 196 psychotic patients, 
each of whom had a one-month trial on each of five drugs plus two one-month 
The trials were separated from one another by an unspecified 
number of days. No information is given about the order in which treatments 
were administered, nor about how evaluations of improvement were made. On 
the two one-month trials on placebo, 68 per cent and 42 per cent of the patients 
showed at least “some improvement.’’ Comparable figures for the drugs are 
59 per cent for meprobamate 1,600 mg. per day; 61 per cent for azacyclonol 
(Frenquel) 80 mg. per day; 69 per cent for chlorpromazine 200 mg. per day; 
and 62 per cent for Rauwolfia (Raudixin) 400 mg. per day; and 62 per cent for 
No attempt was made to test any of these differences 


trials on placebo. 


reserpine 4 mg. per day. 
for statistical significance, but it seems obvious that there is none. 

Laird, Angelo, and Hope*® used chronic schizophrenic females in two small 
studies. Blind evaluations at several levels of complexity were made, but the 
small number of patients involved—each study compared 4 patients on mepro- 
bamate with 4 on placebo—makes it impossible to assess the reliability of the 
changes found. 

Gorfinkel and Kline (reported in Barsa and Kline®®) studied the effects of 
meprobamate 2,400 mg. per day on 25 chronic schizophrenic patients. The drug 
was given for 9 months. No control group was used. Nothing but a rapidly 
disappearing mild sedation was noticed. Since the method of observing patient 
behavior is not specified, the possibility remains that real changes effected by 


the drug were missed. 
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Barsa and Kline®® used several drug combinations on 36 schizophrenics who 
had failed to respond satisfactorily to trials of unstated length of reserpine and 
chlorpromazine, either alone or in combination. They used four groups, giving 
one meprobamate alone, pairing the meprobamate with either reserpine or 
chlorpromazine in the next two, and giving all three drugs in the fourth. Since 
they did nothing to guard against observer bias, apparently did not constitute 
their treatment groups in a random fashion (there were 5, 6, 17, and 3 patients 
in the four groups), and used no placebo control group, nothing about meproba- 
mate can be concluded from the study. 

Hertz and Kronholm® did a double blind study with 76 hospitalized neu- 
rotics, using meprobamate 1,200 mg. per day and placebo, and switching patients 
from one treatment to the other every 3 weeks for four such periods. Which 
treatment came first for a particular patient was randomly determined. Nurses 
made ratings on some 17 symptoms each day. The authors conclude that the 
drug was useful in reducing several symptoms, including anxiety and restless- 
ness, but their analysis is difficult to accept. Their patients completed 219 out 
of a possible total of 304 3-week periods. All the ratings for a given period were 
summarized, and the period was judged as showing either improvement or no 
improvement. The code was then broken. For 164 of these periods it was 
found that the subjects’ behavior corresponded to what would be expected if 
the drug was active and the placebo not. In the remaining 55 periods such 
congruence did not exist. The authors then looked at the records for these 


latter periods; ‘‘it was found that the patients in this group had had especially 
severe psychotraumata.’’ The data for these periods were therefore ignored 
in the analysis— a procedure that seems wholly unwarranted. Throwing away 
these data invalidates the authors’ later attempt to estimate the effects of the 


drug on individual symptoms. 

Hollister and his associates used meprobamate in two studies of hospitalized 
patients. One, by Hollister, Elkins, Hiler, and St. Pierre,®? was a double blind 
study of 37 patients, 27 of whom were schizophrenic. Fifteen were given place- 
bos, while the rest received 400 mg. q.i.d. meprobamate for 5 days, 800 mg. q.i.d. 
for the next 5 days and 1,200 mg. q.i.d. for the last 11 days of the trial. Only 
2 of the 15 placebo patients were judged to have improved versus 13 of the 
22 receiving the drug. It is difficult to evaluate these data since the two treat- 
ments were presented with very different challenges: all of the 15 patients re- 
ceiving placebos were diagnosed as schizophrenic, while only 12 of the 22 (54 
per cent) receiving the drug fell into that category. 

The second study, by Hollister, Stannard, and Drake,* was of 24 hospitalized 
patients, all of whom showed anxiety as the predominant symptom. Most were 
labeled neurotic, but 4 were said to have a “schizophrenic reaction of the 
pseudoneurotic type with no disorganization of personality or distortion of 
reality.’’ They received alternate 21-day courses of meprobamate 3,200 mg. per 
day and placebo. Agreement among ward personnel, psychiatrist, and patient 
was demanded if the patient was to be scored as improved. Using this stringent 
criterion, 11 patients were helped only by the drug, 3 only by placebo, with the 
remaining 10 responding similarly to both and therefore contributing no data on 
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the drug-placebo comparison. The authors provided no statistical test of the 
reliability of the obtained difference. Our analysis of these data yielded a chi-square 
of 3.50 (McNemar’s test; see Siegal**). For df = 1, this is not significant at the 
0.05 level (two-tailed test). 

Heller, Walton, and Black*! evaluated meprobamate on a group of 32 hos- 
pitalized neurotics who were selected for study because they showed symptoms 
of tension ‘‘manifested mainly by restlessness, insomnia, headaches, irritability, 
and panic attacks.’’ The patients were broken into groups of 16 each by match- 
ing individuals on the basis of the Taylor Manifest Anxiety Scale, and two arbi- 
trarily chosen groups of questions from the Minnesota Multiphasic Personality 
Inventory, one of which was concerned with tension, the other with headaches. 
One group was given meprobamate 400 mg. t.i.d.; the other was given placebos. 
The trial was double blind and lasted four weeks. 

The number of patients showing ‘‘very marked,” “marked,” or 
were 1, 2, 5, 7, 1 fo 


‘ 


‘some 


minor’ improvement, ‘‘no change,” and “deterioration” 
placebo and 6, 2, 5, 3, 0 for meprobamate. This difference was not subjected to 
any statistical test by the authors. We coded the ratings, calling “‘very marked”’ 


improvement five and ‘deterioration’? one, and performed a Mann-Whitney 


lL’ test (see Siegal®*) to ascertain whether the two groups differ on these ratings. 
They do, with p= 0.05 (two-tailed test), thus leading us to believe that meproba- 
mate led to.more improvement than did placebo. 

The anxiety, tension, and headache scales were repeated at the conclusion 
of the trial and the changes from their initial administration analyzed. No 
significant changes were found when drug and placebo groups were compared. 
The data were then looked at for two separate subject subgroupings. Nineteen 
patients (9 on drug, 10 on placebo) were called ‘“‘dysthymics”’ (anxiety states, 
reactive depressions, obsessional neuroses); 13 of the patients (6 on drug, 7 on 
placebo) were called ‘‘hysterics’’ (hysterics, sociopathic and inadequate per- 
sonalities). On one scale, ‘‘tension,’’ for one group, ‘‘dysthymics,’’ a decrease 
significant at the 0.05 level was found (t= 2.26,df= 17). In view of the number 
of statistical comparisons made, the small number of subjects involved, and the 
unspecified reliability of the scale used, this finding can be taken as no more 
than a hint for further research. 

Jensen, Kristjansen, and Paerregaard® investigated the effects of meproba- 
mate in two groups of hospitalized patients. One group consisted of 19 neurotic 
patients showing acute symptoms of anxiety. The other consisted of 17 patients 
who were in a state of senile agitation and confusion. Patients were given either 
placebo or meprobamate for from 10 days to 2 weeks. Dosage was usually 1,600- 
2,400 mg. per day. The treatment a patient received was determined by lot. 
Clinical evaluations were made by two of the authors who were not involved in 
assigning treatments and who, consequently, made their judgments blind. About 
half of the patients were switched to the other agent at the end of the first trial. 
The authors report and analyze these additional data with that from the initial 
trials. Such a procedure is difficult to defend. We shall report the results of 
the initial trial alone, a procedure which, incidentally, does not change any of 


their conclusions. 
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In the neurotic group, 6 of the patients who received meprobamate showed 
a definite change for the better, and 3 showed no change. Comparable figures 
This split is not significant if tested by 


for the placebo group were 3 and 7. 
All 8 of the senile patients on the drug 


Fisher’s exact probability test (Siegal**). 
improved while only 3 out of 9 on placebo did so. This difference is significant 
by the Fisher test (p = 0.014; two-tailed test). The authors state that the 
drug lessened the confusion and agitation found at night with these patients and 
improved their sleep. 

Tucker and Wilensky*® studied 63 schizophrenic patients who had been ill 
at least 18 months and who were selected because they showed overt anxiety or 
tension. Meprobamate was given to 32 patients, placebo to the other 31. Per- 
sonnel evaluating the patients were kept blind as to which were receiving the 
active medication. The trial consisted of a 2-week premedication period during 
which base line observations by a psychiatrist and nursing personnel were made, 
a 12-week medication period, and a 4-week postmedication period. The starting 
dosage was 400 mg. q.i.d. of either placebo or drug and was increased by 400 
mg. q.i.d. every two weeks until 1,200 mg. q.i.d. was reached if the particular 
patient was not considered improved. By the sixth week, after which further 
increases were not made, all but 8 patients were receiving the maximum dosage. 
Pills were discontinued abruptly at 12 weeks. 

At the end of the 12 weeks on medication, the psychiatrist judged 72 per 
cent of the 32 patients on the drug and 42 per cent of the 31 patients on placebo 
as showing less observable anxiety than during the premedication period (p = 
0.02). This change disappeared 4 weeks after medication ceased. The psychia- 
trist’s ratings showed no differences on subjective reports of either psychologic 
or physical symptoms. 

The nursing personnel also noted a significant difference for anxiety and 
tension at the 12-week point (66 per cent improved on drug versus 29 per cent 
on placebo). This difference remained significant on the postmedication rating. 
A personality inventory of anxiety items that was given just before, near the 
end, and 2 weeks after the medication period failed to reveal any statistically 
reliable changes, although only 60 per cent of the patients yielded analyzable 
data. 

Global ratings, made on the basis of all available data, showed “‘significant 
improvement”’ in 13 of the 32 drug patients (41 per cent) and 3 of 31 placebo 
patients (10 per cent). This difference is reliable (p = 0.01). Significant im- 
provement means “ improvement of such a magnitude that patients previ- 
ously exhibiting many of the signs of anxiety and tension manifested clear reduc- 
tion or disappearance of such phenomena.”’ Only 3 drug patients and one placebo 
patient continued at this level of improvement 4 weeks after withdrawal of the 
drug. 

TREATMENT OF ANXIETY ACCOMPANYING PHYSICAL COMPLAINTS, DIAGNOSTIC OR 
THERAPEUTIC PROCEDURES 


Many workers have attempted to study the effects of meprobamate on anx- 


iety accompanying various physical complaints or induced by a preceding or 


forthcoming therapeutic or diagnostic procedure. 


ae ree ‘ thine ns J. Chron. Dis. 
LATIES AND W EISS June, 1958 


Kessler and Barnard®’ studied various types of cancer patients who were 
in pain while on home care. They reported “good” results in 23 out of 51 pa- 
tients. LeVan*> reported that 80 per cent of a group of 224 patients suffering 
from various dermatoses gave a favorable response to the drug. Viglioglia and 
Linares,®® and Kaminsky, Sevinsky, and Kaplan® also found it useful for anxiety 
accompanying dermatologic disorders. Garat, Berruezo, Orciveli, Cullen, and 
de Novoa" studied 15 patients with allergies, first giving 1,200 mg. meprobamate 
a day for 10 days, then placebo for a like period. They reported improvement 
with drug, even on the Rorschach, in several patients, Michelet® found it useful 
in asthmatics. Balduini® and Altschul and Billow®™ claimed it useful in the man- 
agement of several medical conditions where a functional component was sus- 
pected. The latter found that, in a group of 93 such patients, 23 per cent were 
rendered symptom-free, and an additional 42 per cent had some diminution of 
symptoms. Steinberg and Roodenburg® gave it to 26 patients of psychogenic 
rheumatism. Of these, 22 showed a satisfactory clinical response. Brage*®® 


found the drug helpful in many neurologic cases. Leimgardt and Kittel® re- 
ported good results with ulcer patients, women with pre- and postclimacteric 


symptoms, and various autonomic complaints, as did Laberke,®* who gave the 
drug to patients with assorted physical complaints. Ermiglia®® reported excellent 
success in treating dysmenorrhea and in ameliorating climacteric symptoms. 
Belafsky, Breslow, and Shangold” say it is useful in pregnancy. Ricciardi and 
Rugiero,”! and Garavaglia™ say it made women more comfortable during labor. 
Cicala® found it useful in allaying anxiety associated with intestinal symptoms 
from appendicitis and typhoid fever. Lund and Anholm™ used it to control the 
anxieties of dental patients about to undergo surgical or prosthetic treatment. 

All of the studies just listed suffer from fatal defects in design or execution. 
In none of these was an adequate control group run along with the drug group. 

Dunsmore, Dunsmore, Bickford, and Goldman” claimed that meprobamate 
provided ‘‘symptomatic relief of varying degrees in 19 of 21 hypertensive pa- 
tients.’ Pentolinium therapy was also given. Since no control group receiving 
pentolinium therapy alone was run it is difficult to see how one can be sure that 
changes are due to the meprobamate. 

Some authors, like Friedman,’® recommend meprobamate for chronic head- 
ache. In the study reported by Friedman, it is stated that about half the study 
was conducted in double blind fashion, but the design of the study and the method 
for assigning patients are not given. Of 210 patients used, 150 complained of 
tension headaches and 60 of migraine headache. Improvement was noted in 
55 per cent of the migraine and 67 per cent of the tension headache patients. 
The author states, ‘‘The results must be compared with our present placebo 
response of approximately 58 per cent improvement in migraine and 46 per cent 
in tension headache, and with previous reports of favorable placebo response in 
50 per cent in migraine and 58 per cent in tension headache.’ Does this mean, 
as implied, that the placebo observations are based on data collected on other 
groups and at other times? If so, the comparisons are meaningless, and vitiate 
the whole concept of control. Further, what proportion of the improvements 
are contributed by the double blind study? More confusion is added by Fried- 
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man’s casual remark that amphetamine was administered to patients taking large 
amounts of meprobamate. How was this incorporated into the results? 

Sokoloff”? reported that 400 mg. q.i.d. meprobamate and 30 mg. t.i.d. pheno- 
barbital were both better than no sedation in controlling chronic pruritis ani or 
pruritis vulvae. Patients received x-ray and 1 per cent hydrocortisone ointment 
locally in all cases. Since much more drowsiness and interference with work 
efficiency was noted with the phenobarbital, the author concluded that mepro- 
bamate was the better drug for the purpose. Four points can be raised concern- 
ing this study. (1) It would have been much more satisfactory if the number of 
patients treated had been larger; 5 received phenobarbital, 14 received meproba- 
mate, and 10 were under no sedation. (2) Nothing is said about the way in which 
patients were assigned to the three widely different sized groups. No comparison 
among groups is legitimate unless this is done in an unbiased fashion (e.g., as- 
signing patients to groups by lot). (3) No firm conclusion can be drawn regard- 
ing the efficacy of either of the ‘‘active’’ medications. A placebo group should 
have been used in place of the no treatment group. (4) The possibility of experi- 
menter bias should have been minimized by arranging matters so that the phy- 
siclan remained unaware of which patient was in which group. 

Eisenberg’* reported that meprobamate helped in the management of anx- 
iety associated with various allergic conditions (predominantly asthma, hay 
fever, eczema, and urticaria and angioneurotic edema). He gave 83 patients 
two 2-week courses of the drug with a period of similar length on mephenesin 
sandwiched between. The latter was used in lieu of a placebo. Thirty-two 
(38 per cent) showed improvement during the first period on meprobamate, 
8 of 78 patients who took the mephenesin (10 per cent) improved on it, and 
28 of 82 who took the second course of meprobamate (34 per cent) showed im- 
provement. (Why the numbers undergoing each leg of the trial differ is not 
clear from the paper.) Interpretation of these findings is clouded since the 
physician was not “blind’’ as to when patients were on each drug. The author 
made the further error of reporting on the drugs as if they had been given to 
independent groups. 

Occasionally an author will mention the administration of placebos, but be 
vague as to how and when they were given. Pennington’® for example, in a 
study of premenstrual tension, mentions that each patient received placebo for 
at least one month. But what month? Also, apparently, the placebos were 
dispensed by the physician, who was aware of what was being given. 

Lamphier®® gave postoperative patients a dose of meprobamate that was 
usually 400 mg. t.i.d. for a length of time that cannot precisely be determined 
from the published paper. A “satisfactory therapeutic result’? was shown by 
176 of 184 such patients (96 per cent). No data on a placebo control group are 
reported, although such a group is casually mentioned in the summary. 

Rushia*! reported on the hypnotic properties of meprobamate in a situation 
where anxiety was thought to play a part. He compared it with secobarbital 
in patients scheduled for surgery the next day. He found that 24 of 33 patient 
(73 per cent) taking 800 mg. of meprobamate at 9:00 P.M. said that they had 
slept all night when questioned upon coming to the surgical suite the following 
morning. This compared with 15 out of 33 (45 per cent) on 100 mg. of secobar- 


Tire Y mredce j. ron. Vis. 
LATIES AND WEISS oe Fane: fea 


bital. Rushia also found that two 400 mg. doses of meprobamate, given at 
6:00 p.m. and 9:00 P.M. 
dose of the barbiturate. The study is marred by a lack of adequate precautions 


, did not lead to appreciably better results than the small 
to rule out experimenter bias: the physician apparently knew which drug the 
patient was on when interrogating him about his sleep. The same comment 
can be made about an uncontrolled study by Damia and Fantoni,” who say that 
800 mg. of meprobamate in the evening and 400 mg. more the following morning 
gave patients scheduled for morning surgery a good night’s sleep and rendered 
them less anxious. 

Castrovilli, Ginoulhiac, and Merli® report an uncontrolled study that 
found meprobamate of use in reducing the anxiety of patients undergoing various 
anxiety-inducing diagnostic tests. 

Kern*! used meprobamate as preoperative sedation for office surgery on the 
eye, ear, nose, and throat. No quantitative data are reported in this completely 


‘ 


‘most’’ of his patients ‘‘be- 


uncontrolled study. The author merely states that 


came quiet, relaxed and cooperative within 20-30 minutes’’ of a dose that was 
usually 400 mg. for adults, 200 mg. for children. 

Meprobamate has also been used to try to decrease the apprehension of 
disturbed patients awaiting electroshock therapy. West and daFonseca*® report 
on 15 cases of endogenous depression where 400 mg. meprobamate was admin- 
istered one hour before E.C.T. ‘‘No marked effect was noted in the allaying of 
apprehension in these patients nor in the shortening of the post-E.C.T. period 
of confusion.’ The study was reported only incidentally to another report. 
It was apparently uncontrolled. 

Thal® gave 400 mg. to 120 patients one hour before they received shock. 
The resulting changes in their behavior, when compared with that of the patients 
who received no medication, were little short of astounding. Fifteen minutes 
prior to shock, the premedicated group is described as: “All lying relaxed, 
without apprehension, unconcerned with immediate surroundings; but wide 
awake; no drowsiness. Usually read or looked at magazines. All have soft 
facial expressions; little conversation, but may talk in soft voices; all respond with 
smiles to proper stimulus.”’ 

After the E.C.T.: ‘More alert. Obeved directicii to get up and go for 
coffee and sandwiches. Walked naturally to pile of slippers at door, selected their 
own, walked to bathroom, combed hair in normal manner; proceeded down hall 
in pairs or groups, talking and walking normally.” 

Contrasting strongly with this picture is that of the nonmedicated subjects. 
Before E.C.T. they are described thusly: ‘All more apprehensive; strained 
expressions; furrowed brows. Voices high pitched and loud. Most tried to sit 
up, and twisted sheets in agitation. Some tossed and turned, appearing uncom 
tortable.”’ 

After the shock treatment, this is how they appeared: ‘‘Longer reaction 
time. Arose and walked stiffly and hesitantly with strained expressions; had 
difficulty selecting proper slippers. In bathroom most did not comb hair; merely 
brushed hands through hair. Walked stiffly to food with strained faces, and 
very little conversation.” 
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It is unfortunate that these results cannot be accepted at face value. The 
lack of a placebo group makes it quite impossible to rule out both the physician’s 
and patients’ biases. The groups are also not comparable for another reason. 
The experiment was carried out on a 40-bed open ward. Forty patients were 
run at atime. Patients choosing the 20 beds on the right received the premedi- 
cation; those choosing the remaining beds got nothing. Patients were used in 
the study an unstated number of times. The author states that ‘“Those who 
selected beds on the right side of the room for some treatments chose beds on the 
left side for others. Thus every patient received pre-electroshock medication 
throughout about half the course and also acted as her own control.’’ No data 
are presented on this crucial point. It is apparent that this method of allocation 
of patients to treatments is about as far from an adequate randomization pro- 
cedure as it is possible to get. 

ALCOHOLICS 

Turvey*® includes in his study a report on 51 patients who had already 
completed 12 to 14 days of hospital treatment for acute alcoholism and who 
had been sent home. Of these, 48 reported subjective relief of nervous tension 
on a questionnaire. No controls were used. All of these patients had had other 
medications previously and were therefore “qualified to judge the sedative effects 
of meprobamate in the light of earlier experiences.’’ How the questions were 
phrased is not stated, although it is well known that this is critical in interpreting 
the results. Furthermore, some patients (the number is not given) said that 
they were not as relaxed as after a barbiturate. 

Proctor*’ confounded the effects of psychotherapy with those of meprobamate 
in his study of outpatient alcoholics. He reports that 30 of his 80 patients re- 
mained sober for 12 months under this regimen. No controls of any kind were 
used. 

Fox’ recommends a combination of chlorpromazine and meprobamate in 
the treatment of alcohol withdrawal symptoms. She started out with large doses 
of chlorpromazine, which, although effective, produced undesirable side effects. 
She therefore decreased the dosage of chlorpromazine and added meprobamate, 
which, by itself, she did not find to be effective. One wonders what effect she 
would have obtained by merely decreasing the amount of chlorpromazine. Fox 
also says that a control group was constituted from digesting the history of pre- 
vious admissions for 16 of the patients. Again, we must point out that this 
shows a lack of appreciation of the significance of control groups. 

Thimann and Gauthier*’ also administered meprobamate to acute alcoholics, 
immediately after treatment with chloral hydrate, paraldehyde, or insulin and 


report good results, but it is difficult to know what their good results are due to 


in the absence of proper controls. 

Three studies on the use of meprobamate for the anxieties cf chronic alco- 
holics appear to have been well designed and executed. 

Greenberg, Lester, Dora, Greenhouse, and Rosenfeld®® studied meprobamate 
in both hospitalized alcoholics and ambulatory chronic outpatient alcoholics. 
In their study of the latter they gave 400 mg. q.i.d. for 3 weeks to half of 67 
patients, placebos to the rest. Patients were seen by a therapist weekly and 
were rated on a variety of common symptoms. The therapist was not told which 
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group a patient was in. Comparison was made between admission status and 


status at the end of treatment. Analyzable data were gathered on eight symp- 
toms. The drug produced a significant improvement in 6 of them: psychomotor 
agitation, anxiety, irritability, insomnia, depression, and demand for medication. 
Craving and anorexia were not affected significantly. The differences between 
percentages helped by drug and placebo were marked, 88 per cent on drug 
versus 33 per cent on placebo for anxiety being the largest. 

In their second study they gave 50 of 100 “patients exhibiting the most 
acute and pronounced phases of psychomotor agitation, anxiety, irritability, 
nervousness, apprehension and other symptoms of hangover that, in general, 
were the reason for this hospitalization’ a mean of 2.4 Gm. meprobamate daily 
for 1 to 2 weeks. The other 50 received placebos. Again the experimenters 
making the evaluation of improvement were blind as to what patient was re- 
ceiving what drug. But here, of the symptoms rated—the list discussed above 
was again used—only insomnia proved to be helped significantly by the drug. 
A global judgment of ‘general improvement’’ was also made by the therapist 
at the end of treatment and proved significantly different for the two groups: 
64 per cent for drug, 10 per cent for placebo. 

Smith, Rutherford, and Fanning*! compared meprobamate 400 mg. t.i.d. to 
phenaglycodol (Ultran) 300 mg. t.i.d. and placebo in chronic male alcoholics 
committed to a state mental hospital. Of 32 patients started on the study, 26 
finished 2-week periods on each treatment. Patients were interviewed weekly 
by a research nurse who was unaware of the medication being given at the time 
of the interview. No differential effects of the drugs were observed. This other- 
wise well-designed study was marred only by a lack of some sort of counter- 
balancing to rule out possible order effects: all patients received phenaglycodol 
first, placebo second, and meprobamate third. 


COMPARISONS WITH STANDARD DRUGS 

We have been addressing the question of the relative efficacy of meprobamate 
and placebo. A separate and perhaps more important one from the standpoint 
of clinical medicine is this: how does meprobamate compare with other phar- 
macologic treatments for anxiety? 

While several authors mention comparisons between meprobamate and 
standard medications, only two of the studies appear to have been adequately 
controlled. One was by Raymond and associates,*®* discussed previously, which 
showed that a daily dose of amobarbital 300 mg. performed better than a daily 
dose of meprobamate 2,400 mg. on neurotic outpatients. The other was done 
by West and dakonseca.”™ They compared meprobamate with amobarbital in 
51 neurotic patients. Tablets of either 400 mg. meprobamate or 65 mg. amobar- 
bital were given three times a day with an additional one or two tablets at night. 
Courses on the two drugs were alternated each clinic visit with half the patients 
starting on each. The length of time a patient remained on a particular drug 
before being switched is not specified further. No difference in efficacy was noted. 
Thirteen received more benefit from the barbiturate; 13 received more benefit 
from meprobamate. Sixteen got no benefit from either drug, while 9 got equal 


benefit from both. 
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There is then, at this time, no evidence that meprobamate, even if it were 
granted that it is useful for treating anxiety, performs better than the barbitu- 
rates. Moreover, there is no satisfactory evidence that, on the basis of side 
effects, it is a more benign compound than the barbiturates in its addiction li- 
ability and hypnotic properties. In a well-designed study performed on chronic 
schizophrenics, Ewing and Haizlip® showed that daily doses of 3,200 or 6,400 
mg. for 40 days led, upon cessation of active drug, to withdrawal symptoms in 
44 out of 47 patients. The symptoms closely mimicked those usually observed 
with barbiturate addiction. They also observed the development of tolerance, 
another index of addiction properties. Tucker and Wilensky®*® observed con- 
vulsions and anxiety upon withdrawal. Gorfinkel and Kline also reported ab- 
stinence convulsions in their uncontrolled trial (see Barsa and Kline®’). Others, 
including Borrus,’ reported drowsiness the first few days, then its disappearance; 
that is, the development of tolerance. 

Stough® studied the possible addicting properties of meprobamate by sub- 
jecting prisoners to two kinds of treatment schedules. In one, the drug was 
discontinued abruptly (with placebo substituted); in the second, the dosage 
was gradually reduced. Abrupt cessation of the drug led to a sudden resurgence 
of previous neurotic symptoms and headache, insomnia, and restlessness. Two 
of 49 subjects had grand mal seizures. When the drug was discontinued by stages, 
these symptoms did not appear. Stough also reports the development of tol- 
erance. These results are evidence in favor of the hypothesis that meprobamate 
possesses some addiction liability. 

The fact that meprobamate may help in the management of alcoholism 
(Greenberg and associates’’) indicates that it may be partially equivalent to 
alcohol in its physiologic effects. This is true of the barbiturates (Fraser, Wikler, 
Isbell, and Johnson”) and one might suspect that it would be true of any agent 
which is effective against the alcohol abstinence syndrome. In this connection, 
ten of the 13 patients discovered by Lemere® to have indulged in excessive self- 
medication with meprobamate were alcoholics who were abstemious at the time. 
LLemere also reports that the symptoms of excessive intake are indistinguishable 
from alcohol intoxication, a finding that has often been reported for the barbitu- 
rates (Fraser and associates”). Lemere’s observations, however, were not ob- 
tained in a manner that guaranteed freedom from bias. 

While the early studies of meprobamate described it as devoid of hypnotic 
effects, many of the papers reviewed here mention sleepy and groggy patients. 
Trustworthy data on this point are scarce. The only controlled trial of meproba- 
mate as a hypnotic was conducted by Lasagna,** who found 400 to 800 mg. to 
be equivalent to 100 to 200 mg. of phenobarbital. Rushia*! also found it to be 


a fair hypnotic, but in a study that was only partially controlled. Naturally, 
a hypnotic given in the daytime will have sedative effects. A useful and perhaps 
financially rewarding (to patients) study would be to explore thoroughly the 
“tranquilizing”? potency of the barbiturates, varying dose, and dose level over 


a wide range. 
CONCLUSIONS 
We believe we can make the following generalizations on the basis of the 


literature reviewed. 
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1. There is no good evidence that meprobamate can be distinguished from 

a placebo in treating anxiety in psychiatric outpatients. Only the studies by 
Folkson,2* Koteen,** Raymond and associates,” and one of those by West and 
provided the controls required for such a comparison. The raw 

data of the last named may well contain evidence of a difference in favor of the 


drug. We have discussed the reasons why we cannot accept the statistical 
analysis upon which West and daFonseca based their conclusion. Koteen’s 
study, although it suffers from the same error in analysis, was accepted as show- 
ing no difference between drug and placebo because he provided enough raw 


data to check and affirm his conclusion. The Raymond and associates and the 
Folkson studies were quite unable to differentiate between drug and_ placebo. 

2. There is evidence that meprobamate 1s better than a placebo in treating 
anxiety in hospitalized neurotic and psychotic patients. Here there are five well- 
controlled studies. Three yielded statistically significant positive results: Heller, 
Walton, and Black*! with neurotics, Tucker and Wilensky®® with psychotics 
and Jensen, Kristjansen, and Paerregaard® with senile patients. The small 
study on neurotics by the last named authors was negative, but the differences 
were in the same direction. The Hollister, Stannard, and Drake*® study of a 
small number of psychotic patients also missed statistical significance, but it is 
suggestive of the same effect established more firmly by Tucker and Wilensky. 

We should point out the possibility that the drug’s seemingly differential 
effectiveness in our various patient groups may be contaminated by other factors. 
For instance, most of Tucker and Wilensky’s psychotic patients, who were helped 
more by meprobamate than by placebo, were taking 1,200 mg. q.i.d. in the last 
weeks of the study. This is far larger than any dosage used in the controlled 
studies of outpatients. It is also apparent that the hospitalized patients are 
more likely to have actually ingested their pills than the outpatients. 

3. No good evidence is available demonstrating a difference between meproba- 
mate and a placebo in the management of anxiety accompanying physical complaints 
or induced by a therapeutic or diagnostic procedure. There is no satisfactory study 
on either point. 

4. There 1s evidence that meprobamate is better than a placebo in the treatment 
of outpatient alcoholics and some evidence for its efficacy in acute alcoholism; there 
is no evidence that it 1s useful in managing chronic hospitalized abstinent alcoholics. 
The first statements refer to the Greenberg and associates studies*’; the last 
to Smith, Rutherford, and Fanning.®! 

5. There is no good evidence that meprobamate is any better than a barbiturate 
in assuaging anxiety. There is some evidence that it may not be as good. We refer 
here to studies by West and daFonseca® and Raymond and associates.” 

It is important that the reader understand what we are and what we are 
not saying. Weare not saying that meprobamate is not useful in the management 
of anxiety in outpatients or of anxiety associated with physical complaints. 
Similarly, we are not saying that meprobamate is no different from the barbitu- 
rates. What we do wish to say is that no reliable evidence exists that it fulfills 
the claims made for it in these respects. It should be evident that totally un- 
controlled studies of the effects of a new drug, especially when the dependent 
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variable is something as amorphous and elusive as anxiety, can be misleading. 
A striking testimonial to the validity of this statement is the way in which the 
popularity of new drugs typically runs through the well-documented cycle of 


panacea, poison, pedestrian remedy. 

The high incidence of uncontrolled studies is not a feature confined to drugs 
affecting behavior. It seems characteristic of clinical research, as was amply 
shown by Ross*? in his review. When one considers that the principles of the 
controlled experiment were written about by Bacon, in 1620, and Pascal, in 
1648, (Boring®*), an examination of this literature in 1958 can be somewhat 


discouraging. 
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Book Reviews 


ATOMIC ENERGY IN MEDICINE. By K. E. Halnan, M.D., D.M.R.T. New York, 1957, 


Philosophical Library, Inc. Pp. 157, indexed. Price $6.00. 


In this small volume the author attempts to cover most of the applications of atomic energy 
in medicine. After an introductory chapter on elementary atomic physics, the uses of radioactive 
isotopes in research, diagnosis, and therapy are covered at some length, and a final section is de- 
voted to the problems of protection against ionizing radiations. It is understandable that most 
emphasis is placed on the treatment of malignant diseases, but the author has interpreted his 
title broadly, including a discussion of x-ray therapy with both conventional and supervoltage 
ranges which some may consider out of place in such a volume. Be that as it may, the presentation 
is made in language which will be readily understood by those without much knowledge of medi- 
cine or of physics, and when technical terms have been used they are supplemented by clear and 
elementary definitions. 

Most of the references are to work in Great Britain, and names which may be unfamiliar to 
\merican readers are frequently quoted, but this only emphasizes the great contributions made 
by that country to the original concepts of nuclear physics. On the other hand, the development 
of these ideas, especially in the field of high energy particle accelerations, by workers in the United 
States is freely acknowledged. 

In his Foreword, the author emphasizes that readers of his book should not conclude that 
the treatments described are necessarily suitable for all patients. It is, therefore, unfortunate 
that he makes some dogmatic statements which are open to disagreement. For instance, he states 
that polycythemia is the one disease for which radioactive isotopes are the only effective treatment, 
where substitution of the word most for only would be more accurate. Again, radiophosphorus 
is said to be the most satisfactory isotope for brain tumor localization although compounds 
containing radioiodine are more commonly used and are more convenient in that counting may 
be made over the intact skull. No criticism can be leveled at the absence of mention of the newest 
developments of isotopes in diagnosis and therapy; in fact, the book is notable for the inclusion 
of much experimental work of recent interest. 

The production of the book is adequate, and no misprints as serious as that quoted by the 
author of “unclear physics”’ for ‘‘nuclear physics’ were noted, but it seems a pity that the plates 
are all placed together at the beginning of the book. If this was for reasons of economy, it appears 
strange that the price of the book could not be reduced. Incidentally, it is doubtful if Plate 9, 
purporting to illustrate measurement of thyroid uptake, would be clear to any person unfamiliar 
with the technique; and the lesion illustrated in Plate 6 would seem to this reviewer to be unsuit- 
able for telecobalt therapy. 

These criticisms are mere quibbles, however, and this small volume can be highly recom- 
mended to anyone wishing to become more familiar with the multitude of developments of the 
discoveries of the Curies, Rutherford, Joliot, and others which have been made in medicine for 


the benefit of mankind. 
Robert J. Dickson 
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NON-GROUP ENROLLMENT FOR HEALTH INSURANCE. By Sol Levine, Ph.D., Olin 
W. Anderson, Ph.D., and Gerald Gordon, Cambridge, Mass., 1958, Harvard University 
Press. Pp. 171. Price $5.00. 


The authors present the results of a survey conducted by them for the Health Information 
Foundation of New York City, designed to assist voluntary plans and private insurance organi- 
zations to increase enrollment and benefits of the people who do not have a common employer. 

The report describes an intensive, objective study of five Blue Cross plans that have experi- 
enced varying degrees of success in meeting the problem of non-group health insurance coverage 
by application of accepted administrative techniques for approaching inclusive enrollment of 
the uncovered elements of the population. The study is unique and adequately documented for 
the statistically minded. The narrative considers the current problems of extending enrollment, 
the magnitude of non-group coverage, the future of non-group enrollment, and the research pos- 
sibilities in this field. The basic philosophy of the Blue Cross movement which has been the 
traditional guide for most of the plans is described in a statement of principles derived during the 
study. 

The report commends itself to those concerned with the problems of the costs of hospital care 
and who envision the solution as within the scope of voluntary prepayment. 


Harry L. Chant 


PHYSICAL METHODS IN PHYSIOLOGY. By W. T. Catton, M.Sc., New York, 1957, Philo- 
sophical Library, Inc. Pp. 375, indexed. Price $10.00. 


Research workers in mammalian physiology have long needed a book which delved into the 
physical aspects deeply enough to put in perspective the striking quantitative advances of the 
last decade. Catton has done this for several of the major physiologic systems: blood, circula- 
tion, respiration, muscle, nerve, and body heat. He compares the methods, quantitative data, 
functional relationships deduced, and physical laws applied in these six fields in a unified and read- 
able way. The expository level resembles Physiological Reviews, but frankly by-passes much of 
the biochemistry in order to stress and unify the physical aspects. 

This book develops the quantitative aspects of each method of measurement more deeply 
than can a textbook of medical physiology, handling the physical concepts and background con- 
cisely, but correctly, in the main. It could therefore provide an introduction for physicists as 
well as physiologists entering research. A biophysicist might have fitted less ably the physical 
aspects into the physiologic picture but would have treated more critically the details, errors, 
and interpretations of the existing methods and analyses. The index is unusually thorough, and 
the extra stress on British and Continental references is probably good for us here. 

S. A. Talbot 


PRACTICAL NURSING TODAY—ArttitupEs, KNOWLEDGE, SKILLS. By Margaret C. Esau, 
Barbara R. Fallon, Kathryn G. Frentzos, Elizabeth C. Phillips, and Eleanor A. Tourtillott, 
New York, 1957, G. P. Putnam's Sons. Indexed, pp. 525. Price $5.95. 


Practical Nursing Today presents a splendid over-all picture of the attitudes, knowledge, 
and skills which are required of today’s practical nurse. The introductory chapters clearly de- 
fine the practical nurse as a member of the nursing team, her organizations and their functions, 
and the importance of accreditation and licensure. Miss Phillips’ discussion of opportunities 
afforded the practical nurse is concise and clear-cut. 

The discussion in Part Two of the ‘‘Normal Body,” and in Part Three of ‘‘Today’s Family,” 


contains pertinent information for lay people, as well as the practical nurse, as it relates to body 
functions and normal habits which promote sound heath. The description of the family depicts 
wholesome living and clearly emphasizes the fact that each individual has an important role in 


the family unit. 
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The chapters dealing with treatment and nursing care of common illnesses are easy and in- 
teresting reading as well as informative and concise. Certain nursing measures such as mouth 
care and prevention of pressure sores could profitably be discussed in more definite detail. How- 
ever, splendid supportive nursing care is emphasized throughout these chapters. 

Many topics are elaborated upon in the last few chapters. There is emphasis throughout 
on the need for a pleasant, cheerful, and clean environment for the patient. The patient-centered 
discussion clearly points up legal implications for the worker and enumerates safety measures 
in relation to the patient and the worker herself. Especially practical is the treatment of the emer- 
gency or accident situation. The need for accuracy and honesty is emphasized. There is a 
tendency throughout the book to pin-point the importance of a clear understanding of nursing 


practices in relation to purpose and expected results. 


Rachel Fee 


YEAR BOOK OF CANCER. By Randolph Lee Clark, Jr., B.S., M.D., M.Sc. (Surgery), D.Sc. 
(Hon.), and Russell W. Cumley, B.A., M.A., Ph.D. Chicago, 1957, The Year Book 


Publishers, Inc. Pp. 572, with 210 figures; indexed. Price $7.50. 


Neoplasia is a common phenomenon which is dealt with at various levels by clinicians and 


laboratory investigators alike. Their numerous observations are published in many journals and 


bear the imprint of several scientific disciplines. 

The need for a volume containing abstracts of the significant 
The editors of this first Year Book of Cancer have attempted to fulfill this need by assembling a 
board of 119 physicians and medical scientists and charging them with the task of editing the 


cancer literature” is obvious. 


abstracted material which fell within their area of greatest competence. 

The format of this Year Book is quite similar to the others of this series. The contents of 
this particular volume deal mainly with the clinical manifestations and therapy of neoplastic 
diseases but included also are abstracts of certain laboratory investigations which should further 
stimulate physicians and surgeons in their attempts to manage their cancer patients most intelli- 
gently 

The Year Book of Cancer appears to have succeeded in its stated purpose, and each annual 
edition should serve to increase the physician’s capacity to discharge his clinical responsibilities 


more effectively 
\lbert H. Owens, Jr. 


SELF-HELP DEVICES FOR REHABILITATION. Project conducted by New York Uni- 
versity-Bellevue Medical Center, New York, N. Y., Dubuque, Iowa, 1958. William C. 
Brown Co. Pp. 418, illustrated. Price $4.75. 


This loose-leaf volume is an attempt to illustrate all self-help devices and gadgets useful for 
all types of handicapped patients. Braces and prosthetic appliances are not included. The devices 
are presented in groups such as those used for self-care (dressing, toilet activities, eating, 
bed attachments), communication, travel, household equipment, house adjustments, and recrea- 
tion. A second section illustrates devices used in therapeutic exercise. 

The question will arise as to the completeness of this study. A thorough investigation of 
the literature, letters to hospitals, clinics, rehabilitation centers, and the United States Patent 
Office and a search of catalogues seems to have insured as complete coverage as is possible. 

Each item is illustrated in use; its cost and vendor is designated, and its purpose outlined. 
The illustrations are large, clear, and well arranged. 

The book should be of interest not only to those who specialize in treatment of the disabled, 
but to anyone who even occasionally sees a handicapped patient. 

Douglas Carroll 
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PSYCHOTROPHIC DRUGS. Edited by S. Garattini and Z. Ghetti. Proceedings of the Interna- 
tional Symposium on Psychotrophic Drugs, Milan, May 9-11, 1957. New York, 1957, Elsevier 
Publishing Company. Distributed by D. Van Nostrand Company, Irc. 606 pp., indexed. 
Price $19.50 


This expensive, gorgeously bound and printed volume is a strange m‘xture of superb and 
third-rate stuff. Many of the workers prominent in the field of psychopharmacology attended 
the Symposium, and their contributions are, by and large, informative and provocative. Other, 
less famous, scientists were also on hand, and in many cases present their own specific approaches, 
theories, or data clearly and completely. Still others (primarily clinicians), who might be more 
amply described as ‘“‘notorious”’ than ‘‘well-known,” were unfortunately also invited and served 
only to clutter up the proceedings with uncritical remarks and data, detracting considerably from 
the excellence of the book. 

My own favorite papers were those by Rothlin (on LSD and related drugs), Weiskrantz (on 
reserpine and behavioral nonreactivity), Miller (on motivational studies in animals), Burns (on 
the electrophysiologic basis of cerebral function), and Plummer, Sheppard, and Schulert (on 
reserpine metabolism). 

Despite its faults, this book could be read with profit by anyone interested in modern psy- 
chopharmacology. For those who cannot read the relatively few reports in French, Italian, or 
German, English summaries are available in the text. 

Louis Lasagna 


CLINICAL TOXICOLOGY. The Clinical Diagnosis and Treatment of Poisoning. By S. Locket, 
M.B., B.S., M.R.C.P., (London), St. Louis, 1957, The C. V. Mosby Co. 772 pp., indexed. 
Price $20.00. 


There are few fields that need good comprehensive compendia more than the field of toxi- 
cology. Most tests on toxicology suffer from excessive preoccupation with forensic problems or 
toxicologic methods, and from being written by people without clinical experience in the handling 
of poisoned patients. With Dr. Locket’s book, the medical profession has a comprehensive 
treatise with primary emphasis on treatment. Locket is obviously bright, critical, and experienced, 
and he has given us the best toxicology book available for the practicing doctor. The book has 
its faults: it is not always well organized, it at times detours into irrelevant material, and it is 
occasionally incomplete or in error. One hopes that future editions will remedy these faults. 


There is a superb chapter on gastric lavage which ought to be read at least once by every 


physician, and there are two useful sections by specialists on the identification of poisons and 
Despite its substantial cost, this book would be a good buy for any doctor’s 


poisonous plants. 


office. 


Louis Lasagna 


Announcements 


AVAILABILITY OF RESULTS OF RESEARCH AND DEVELOPMENT IN THE U:S.S.R. 
AND OTHER SOVIET ORBIT COUNTRIES IN THE FIELD OF SCIENCE, TECH- 
NOLOGY, AND MEDICINE 


Pergamon Institute, a nonprofit foundation, has recently been formed in Washington, D. C., 
and is in course of formation in London, for the purpose of making available to English-speaking 
scientists, doctors, and engineers (from all countries that are members of the United Nations), 
the results of scientific, technological, and medical research and development in the Soviet Union 
and other countries in the Soviet orbit. 

The International Council of Scientific Unions, during the recent meeting of its Executive 
Board in Brussels, decided to include a token subvention to the Pergamon Institute in the alloca- 
tions for 1958, in recognition of the value to international scientific activity of the Aims and 
Purpose of the Pergamon Institute. Over a hundred scientists of international standing from 
many countries have given their support and will supervise the affairs of the Institute. 

The formation and purpose of the Institute was much influenced by a report to the United 
Kingdom Government by its Advisory Council on Scientific Policy, under the Chairmanship 
of Sir Alexander Todd, F.R.S., which among other things analyzed the position as follows: 

‘“.. There would, of course, be no problem if Russian were widely read, but our information 
is that only about 2 per cent of our working scientists can read Russian, compared with 80 to 90 
per cent who read French and 60 per cent German. The first thing to be done, therefore, is to 
encourage the teaching of Russian as an important modern language in schools and universi- 
ties. Authoritative sources in the United States also agree that less than 2 per cent of the 
working scientists in America can read Russian. 

Allan T. Waterman, Director of the National Science Foundation in his recent report to 
President Eisenhower ‘‘Basic Research—A National Resource” said that ‘‘recently several Amer- 
ican industrial laboratories spent five years and at least $200,000 conducting studies of the design 
of electrical circuits only to find afterwards that the work had already been done. It was described 
in a Russian article published in a Soviet journal before the studies started.” 

He went on to say, ‘‘From published Russian sources, it appears that some 24,000 scientists, 
or about 14 per cent of Soviet scientific manpower, devote their time to basic research. This 
figure is probably somewhat higher, say between one-fifth and one-third, than the number of 
scientists—on a full-time equivalent basis—engaged in basic research in the United States. The 
Soviet Union spent more than 11.6 billion roubles on research and development in 1955, somewhat 
in excess of 1 per cent of its gross national product, and the proportion that went to basic research 
is unknown. However, the proportion is presumably less than that based on manpower estimates. 
These and other facts suggest the following picture: (1) a remarkably high rate of industrial 
and technological growth, as indicated by the high rate of increase in gross national product; 
(2) an even greater relative increase in research and development as indicated by the increasing 
ratio of research and development to gross national product; (3) a country still technologically 
underdeveloped, as indicated by the low starting level of its research and development—and the 
low level which still prevails—relative to the United States; and (4) a relatively heavy emphasis 
on basic research certainly heavy if compared with the United States, but differing from our situa- 
tion in the authoritarian controls exercised in a dictatorship.” 


524 


Seen * ANNOUNCEMENTS 

As a result of recently announced scientific and technological developments in the U.S.S.R. 
there is a great need, as well as pressure, from scientists, universities, government departments 
and industrial firms, to overcome the language barrier and to make available rapidly in English 
the significant results of research and development in the U.S.S.R. in the fields of science, tech- 
nology, and medicine. 

It is one of the primary tasks of the Pergamon Institute to fill this need quickly by the initia- 
tion of large-scale translation programs of complete journals and books, as well as individual 
papers, in all the critical fields of science, technology, and medicine. 

The following are the projects which have already been started or are being planned by the 
Institute in association with and with the financial assistance of various Government departments, 
learned societies, and private organizations, and some of the services which are available: 

1. It is planned to hold a Symposium during the summer of 1958, either in Washington or 
London, sponsored by the Institute and several interested Universities, to examine the following 
problems: (a) how to assist with the establishment of extracurricular courses for the teaching of 
Russian in the science, medical, and engineering faculties at higher seats of learning in the English- 
speaking world; (b) how to teach the reading of Russian scientific and technical texts to scientists 
and technologists in the minimum amount of time; (c) what tools of learning are required. 

2. Discussions are taking place with the relevant authorities in the U.S.S.R. on the com- 
missioning of a series of review volumes, with complete bibliographies, covering broad areas of 
Russian scientific, medical, and technical progress for the period 1920-1956. 


Journals Being Translated by the Institute and Now Available in an English Edition.- 

3. The Institute now publishes a number of selected Russian journals in translation: Atom- 
naya Energiya (Atomic Energy), Problems of Virology,* Problems of Hematology and Blood 
Transfusion,* Journal of Microbiology, Epidemiology and Immunobiology,* Biophysics,* Problems 
of Oncology,* The Sechenov Physiological Journal of the U.S.S.R.,* Elektrichestvo (Electricity), 
Physics of Metals and Metallography,t Abstracts of U.S.S.R. Metallurgy,? Bulletin of the Acad- 


emy of Sciences—Geophysical Series,f Abstracts of Geophysics—U.S.S.R. Eastern Europe and 
China,f Radio Engineering,§ Radio Engineering and Electronics,§ Telecommunications,§ Applied 
Mathematics and Mechanics.§ 

Translation Program of Important Russian Books. 

4. The Institute is also assisting with the translation and publication of important Russian 
books on science, technology, and medicine; and several works will soon be available in 
English, including the work of Academician N. Semenov, who recently shared the Nobel Award 
for Chemistry with Sir Cyril Hinshelwood, and the classic course of Theoretical Physics by Acade- 
mician Landau and his colleague, Professor Lifshitz. Academicians Semenov and Landau and 
Professor Lifshitz are cooperating with the institute in bringing their books up to date, by adding 
a great deal of new and hitherto unpublished research results. It is noteworthy that other Soviet 
authors, whose monographs, books, and articles are being translated by the Institute are also 
cooperating by bringing their work up to date, checking proofs, making available illustrations, 
etc. This cooperation is most valuable for the work of the Institute. 

Institute Services.—Available to learned societies, Government departments, trade associa- 
tions, individual scientists, doctors, and engineers. 

1. Any person in the above categories wishing to keep informed of what is being published 
in the U.S.S.R. and other countries in the Soviet orbit may apply to the Institute to receive, free 
of charge, a monthly contents list in English of all the significant articles and books being cur- 
rently published in his field of interest in these countries. Persons interested in any article men- 


*On the initiative and with the financial assistance of the National Institute of Health, United 


States Department of Health. 

+With the financial assistance of the National Science Foundation and the Board of Governors of 
Acta Metallurgica. 

tWith the financial assistance of the 
Union. 

§With the financial assistance of the National Science 
Massachusetts Institute of Technology. 


National Science Foundation and the American Geophysical 


Foundation and in association with the 
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tioned in these contents lists may order from the Institute a full English translation which will 
be supplied with a minimum of delay. The charge for such a translation will be on a cooperative 
cost-sharing basis. This means that the costs will be shared equally with others requesting the 
article. The costs will be assessed on orders obtained for this translation over a period of 6 months, 
and the charges to recipients of these papers will be made 6 months after the first request. 

2. The Institute will undertake to supply, on request, detailed and exhaustive bibliographical 
information on work published in the U.S.S.R. and other Soviet orbit countries on all subjects 
in the field of science, technology, and medicine; such services will be quoted for and charged at 
cost. 

3. The Institute, with the assistance of its scientific staff, will undertake, on request, critical 
evaluation and selection of any work published in the field of science, technology, and medicine 
in the U.S.S.R. and other Soviet orbit countries. The Institute will also provide abstracts and 


résumés of such publications. 

4. The Institute will provide, with the cooperation of the respective National Academies 
of Sciences of the U.S.S.R. and other Soviet orbit countries, to learned Societies, Government 
departments, and industrial organizations, books and journals published in the U.S.S.R. and the 


Soviet orbit countries, including microcards and microfilms, when available, of books and articles 
published over the past 20 years in these countries, including material published during the 1939- 
1945 war as far as available. 

5. The Institute will undertake the additional translation of selected journals and books 
if suitably recommended by learned societies, Government departments, or trade associations. 

6. The Institute can undertake, with the aid of its expert panel of translators, resident all 
over the world, translation work in all branches of science, technology and medicine from and into 
any language, including Chinese and Japanese. 

7. The Institute will make available to learned societies and individual scientists, doctors 
and engineers throughout the world reciprocal services on the same nonprofit basis in return for 
their cooperation. 

Qualified Translators Urgently Needed.—The Institute is urgently in need of qualified scientists, 
technologists, and doctors with a knowledge of the Russian language who would be able and will- 
ing to undertake translation work on a spare-time basis for which they would be remunerated. 

Financial Support and Other Assistance Needed.—Nonprofit foundations, industrial corpora- 
tions, Government departments, learned societies, and individual scientists desiring to assist in 
any way with this important program should write to the Administrative Secretary of the Institute 


outlining their ideas and suggestions. 


For the first time in the United States, the World Health Organization, with delegations 
from 88 member countries, is holding its annual World Health Assembly May 26-June 14 in 
Minneapolis. 

The delegates will come in contact with American health and medical leaders and will see a 
condensed sampling of health programs and research in this country through the post-assembly 
technical tours, which begin immediately following adjournment of assembly sessions. These 
tours were arranged by the United States Public Health Service, the Department of State, and 
W.H.O., assisted by the National Citizens Committee. 

The American Hospital Association, the American Medical Association, the American 
Dental Association, and other organizations are sponsoring a reception on the evening of June 15. 
On the following day the topics of heart disease, mental health, nutrition, rehabilitation, cancer, 
tuberculosis, poliomyelitis, and radiation and health are scheduled for discussion in seminars. 

Dr. Charles Mayo is Chairman of the over-all Arrangements Committee as well as Chairman 
of the Minnesota Committee, which was appointed by Governor Freeman. Dr. Ernest L. Steb- 
bins of the Johns Hopkins Hospital is Chairman of the Technical Tours Program Committee. 


